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THE EFFECT OF LIGATION ON INFECTION OF THE 
PATENT DUCTUS ARTERIOSUS* 

By OSWALD S. TUBBS 

SURGEON TO AN E A! S, THORACIC UNIT, 

LATE CHIEF ASSISTANT TO A SURGICAL UNIT, ST BARTHOLOMEW’S HOSPITAL 


Six years ago Gross (Gross and Hubbard, 1939), 
of Boston, Mass., performed the first successful 
ligation of a persistently patent ductus arteriosus, 
and sixteen months later the first ligation of a case 
complicated by subacute bacterial infection was 
performed in this cotmtry with a successful 
result (Bourne, Keele, and Tubbs, 1941). 

In this communication 9 infected cases treated 
by ligation are reported, 6 of these patients being 
well to-day and apparently cured. As so little 
has been published on this subject in the English 
literature, the essential anatomy and physiology 
of the ductus arteriosus and the pathological 
effects of its persistence, with particular reference 
to the complication of subacute bacterial infection, 
are described first. 

ANATOMY AND PHYSIOLOGY OF 
THE DUCTUS ARTERIOSUS 

The ductus arteriosus which connects the 
pulmonary artery at its point of bifurcation to the 
aorta just distal to the origin of the left subclavian 
arteiTi is stated to be derived from the sixth left 
aortic arch. Its function during foetal life is to 
convey the major part of the output of the right 
ventricle directly into the descending aorta, thus 
by-passing the pulmonary circulation ; the blood- 
flow is therefore from the pulmonary artery to the 
aorta. In the full-term foetus the ductus is 1-5 
cm. long and appears to be the direct continuation 
of the pulmonary artery ; its diameter (0-75 cm.) 
approximates to that of the descending aorta 
{Fig. i). It nms almost parallel to the aorta 
before opening into it at a very acute angle and is 
relatively much longer and placed more obliquely 
to the aorta than the same vessel found in subjects 
in whom patency has persisted into post-natal 
life. 

The normal time and mechanism of closure 
of the ductus have been discussed at length from 
time to time. From autopsy examination of 

* The basis of this communication was delivered 
as a Hunterian Lecture at the Royal College of Sur- 
geons on April 28, 1943. 
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infants, anatomical obliteration of the lumen was 
found to occur in most subjects within three 
months, but many authors believed it became 
impermeable as soon as pulmonary respiration 

’ ~ r~ 
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Fig. I.— Radiograph showing the calibre, length, and 
position of the ductus arteriosus at birth Preparation 
obtained by filling the heart and large vessels of a full- 
term sullborn ftetus with iodide solution through the left 
subclavian artery. The aorta has been ligated just distal 
to the entrance of the ductus 

was established. In 1939 Barclay, Barcroft, and 
toeir co-workers, using sheep foetuses, obtained 
X-ray cinematographic films of the region of the 
heart and great vessels after injection of radio- 
opaque substance into the external jugular vein 
and produced beautiful graphic demonstration 
functional closure of the ductus shortly 
after delivery — within five minutes in one experi- 
ment. More recently, Kennedy and Clark (1941) 
ha-TC shown from their observations on guinea-pig 
embryos that this is due to contraction of the 
muscular wall, the ductus being very rich in 

I 
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smooth muscle compared with the elastic tissue 
structure of the neighbouring vessels. Subse- 
quent anatomical obliteration is essentially the 
result of sub-endothelial cicatrization and is 
frequently complete at the end of a month. 

THE EFFECTS OF PATENCY 

PERSISTING IN POST-NATAL 
LIFE 

In the normal individual, as soon as pulmonary 
respiration is established, the pressure in the 
aorta is raised considerably above that in the 
pulmonary artery, so that, if the ductus remains 
patent, blood will flow in a rapid stream from the 
aorta into the pulmonary artery and, as this 
involves a shunt of arterial blood into a venous 
stream, there will be no cyanosis. But Maude 
Abbott (1936) pointed out that cyanosis may 
appear under conditions causing sufficient rise 
of pulmonary pressure to produce a temporary 
reversal of flow, e.g., prolonged crying, violent 
physical exertion, or in terminal heart failure ; 
and, further, that if the ductus is acting as a 
compensatory mechanism to one or more other 
congenital cardiac abnormalities, cyanosis will be 
present under resting conditions. 

Where ductal patency is the only abnormality 
(and this alone is the condition in which we are 
concerned here), the pulmonary artery becomes 
dilated and may later become the site of athero- 
sclerosis as a result of the pressure being raised 
above that of the normal individual, and the right 
ventricle hypertrophies in response to the in- 
creased work of pumping blood against this 
raised pressure. The left ventricle also hyper- 
trophies as its output has to be increased to 
compensate for diversion of part of the stream 
into the pulmonary circulation. Even so, the 
peripheral circulation may be so diminished as to 
result in retarded development and nutrition. 
According to Eppinger and Burwell (1940), from 
45 per cent to 75 per cent of the blood put out 
by the left ventricle passes through the ductus 
into the pulmonary artery. 

It has been suggested that the blood-volume 
is increased analogous to that which Holman 
(1937) has shown to occur with arteriovenous 
aneurysms of the systemic circulation. If this 
were true, one would expect a greater degree of 
hypertrophy and dilatation of the heart than is 
usually seen. One would also expect an immedi- 
ate slowing of pulse-rate on ligation and a post- 
operative diuresis with heemoconcentration. In 
the 9 cases to be described, slowing of the pulse- 
rate at the time of ligation has been exceptional, 
and no post-operative diuresis has been observed. 
(In an uninfected case, not included in this series, 
operated on because of early heart failure, immedi- 
ate slowing of the pulse-rate and post-operative 
diuresis did occur, but the increased blood-volume 
may well be explained on the grounds of heart 
failure per se.) 

As referred to previously, the persistently 
patent ductus differs from that found at birth. 


being relatively shorter (usually less than 1-5 cm.), 
of variable diameter (average i cm.), but generally 
wider at its aortic and pulmonary attachments 
than in the middle, and opening into the under 
surface of the aortic arch. It may have no length 
at all, rather like a gastro-enterostomy stoma — 
the so-called ‘ window type ’. Although usually 
outside the pericardial reflection, in 2 of the 9 
cases to be described the medial and anterior 
surfaces were covered by serous pericardium. 

The frequency of complicating subacute 
bacterial infection is unknown ; 29 per cent of 
the 73 cases over the age of 2 described by Maude 
Abbott (1936) were infected, but such autopsy 
statistics give an exaggerated idea of its frequency. 
It is almost unknown before the age of 6 and 
uncommon before puberty, the maximum inci- 
dence lying between 16 and 25 (Hubbard, 
Emerson, and Green, 1939). The vegetations 
occur primarily in the pulmonary end of the 
ductus, subsequently spreading into the pulmon- 
ary artery : sometimes they are found at a very 
early stage on the anterior wall of the pulmonary 
artery, a region which is probably under constant 
strain from the impact of the blood flowing 
through the ductus. Later, the vegetations may 
extend back to the pulmonary valve and also 
involve the aortic end of the ductus or affect 
other valves. As the vegetations occur primarily 
in the pulmonary end of the ductus, it is a natural 
sequence that embolic phenomena in the lungs 
should precede those in the systemic circulation. 
The inflammatory process is not confined to the 
intima of the affected region, but may extend 
right through the wall into the perivascular tissue 
and, as a result, the ductus itself may become the 
site of aneurysmal dilatation (Schlaepfer, 1926). 
Consequently, surgical isolation of the infected 
ductus from the surrounding tissues must be 
expected to be more difficult and hazardous than 
in the uninfected case. 

In the past the prognosis after the superven- 
tion of infection has been fatal with exceedingly 
few exceptions, the duration of life after the onset 
of infection varying from one month to two years. 
There are only 2 cases on record (Chester, I937 j 
Touroff and Tuckman, 1942) in which recovery 
has taken place without operation, and infection 
recurred in i of these twelve years later. 

DETAILS OF 9 INFECTED CASES 

TREATED BY LIGATION, WITH 
DESCRIPTION OF SURGICAL 
TECHNIQUE EMPLOYED 

In October, 1939, a man of 23 was admitted 
to St. Bartholomew’s Hospital with a patent 
ductus complicated by subacute bacterial end- 
arteritis. Dr. Keele, the physician in charge, 
asked me to consider ligating the ductus with the 
idea that it might be possible to close the vessel 
at its aortic end and again at the pulmonary end 
and that this might exclude the vegetations from 
contact with the circulating blood. He also 
suggested that it might be possible to divide the 
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ductus between the ligatures and remove the 
vegetations. Strieder (Grabiel, Strieder, and 
Boyer, 1938) attempted such an operation in 
March, 1937, on a similar patient and with the 
same idea, but he found the ductus so adherent 
that he was unable to pass a ligature behind it. 
He tried to obliterate the lumen with a series of 
plicating sutures, but was not completely success- 
ful in accomplishing this. This patient died on 
the fourth day after operation from acute dilata- 
tion of the stomach, and at autopsy vegetations 
were found to extend back to within i cm. of the 
pulmonary valve j on this account Strieder and 
his co-workers concluded that the operation had 
no chance of being successful in this case. Inci- 
dentally the ductus turned out to be of the 
' window type which, from the technical view- 
point, was exceedingly bad luck. Later Gross 
(1939) demonstrated the feasibility of the opera- 
tion in the absence of infection by his report of 4 
consecutive successful results. 

On these facts and theories we had to decide 
whether operation was justified in the presence 
of infection. In view of the almost hopeless 
prognosis, and after explaining the experimental 
nature of the operation to the relatives, we 
decided to attempt ligation and this patient has 
turned out to be the first successful case yet 
reported. 

As certain points referable to surgical tech- 
nique arise in the case reports, the steps of the 
operation need description first. 

SURGICAL TECHNIQUE OF 
LIGATION 

The technique employed has been very similar 
to that originated and described in detail by Gross 
(19395 1940) for uninfected cases. 

All the patients received intravenous glucose- 
saline and sometimes blood during the operation. 
If the suggestion (previously mentioned) that 
these patients have an increased blood-volume 
were true, intravenous fluid would be contra- 
indicated, although it might be wise to give it at 
a rate just sufficient to prevent thrombosis so that 
blood-loss could be immediately replaced in case 
of severe accidental hemorrhage. But I am not 
convinced that the blood-volume is increased. 
One patient, who appeared clim'cally in need of 
transfusion at the end of the operation, but in 
whom blood-loss had not been severe, improved 
rapidly as soon as blood was given. 

With the exception of Case i, all the patients 
have been anssthetized with a mixture of cyclo- 
propane and oxygen given through an ordinary 
face-piece by Air. Rait Smith, for whose help 
I am extremely grateful. Such antesthesia pro- 
duces very quiet shallow respiration and therefore 
minraal movement of the operative field and yet 
obviates even the slightest degree of anoxaemia. 

With the patient lying on his back with the 
left arm held in abduction, the skin incision is 
made over the second left intercostal space and 
extends from the midh'ne in front to the anterior 


ductus ARTERIOSUS 

axillary line (Ftg. 2). A short vertical limb 
placed centrally over the sternum facihtates 
retraction later. Pectoralis major is split in the 
line of its fibres and that part exposed separated 
from its sternocostal origin. Pectoralis minor is 



divided obliquely across its fibres. The medial 
I in. of the second and third costal cartilages are 
excised together with their perichondrium (Fi^. 3). 
The pleural cavity is then opened through &e 
second intercostal space, the incision stopping 
short of the internal mammary vessels. By raising 
the medial ends of the divided ribs, exposure for 
double ligation of these vessels is obtained, the 
ligatures serving to control hemorrhage from 
small branches : division of the main vessels 
between the ligatures does not increase the 
exposure and has therefore been abandoned. 
After protection of the wound edges with moist 
gauze pads, the space is opened up with a single 
rib-spreader (Fig. 4). 

This gives full exposure of the region below 
the aortic arch and the enlarged over-expansile 
pulmonary artery with a very marked thrill is 
readily recognized. The mediastinal pleura im- 
mediately behind the phrenic nerve and below 
the aortic arch is picked up with a long clamp and 
incised vertically. With the exception of one case 
in which the ductus was almost entirely within 
the pericardial sac, no difficulty has been experi- 
enced in identifying the ductus. 

The cellular tissue tmder the arch of the aorta 
is gently swept from the anterior surface of the 
ductus with a pledget of gauze held in a long 
haemostatic clamp ; this separation is continued 
by blunt dissection until only the posteromedial 
surface remains to be freed. The fibro-fatty 
material surrounding the ductus contains numer- 
ous small blood-vessels and one or more hyper- 
lemic lymphatic glands, but a plane of cleavage 
has usually been found without great difficulty 
or troublesome bleeding (Fig. 5). The next 
step — ^that of freeing the posteromedial surface 
of the ductus — ^is the most difficult and worrying 
part of the operation, for it cannot be done under 
^rect vision. The left index finger is inserted 
into the cleft between the aortic arch and the 
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bifurcation of the pulmonary artery and in front appeared to average i cm. It is therefore a 
of the ductus, and a malleable blunt-ended short wide channel. No. 5 tubular silk has been 
aneurysm needle is passed through the tissues used as ligature material, two strands being passed 



behind the ductus so as to impinge on the left 
index finger, finally bringing the eye of the needle 
into view to receive the ligature material. Be- 
cause of the frequent extension of inflammatory 
changes through all the coats of the ductus and of 
the possibility of actual aneurysmal dilatation, it 
must be obvious that this manoeuvre is more 



Fig. 4 — Pleural cavity opened and lung deprc$sed 
under a lighted retractor. The mediastinal pleura has 
been picked up below the aortic arch and behind the 
phrenic nerve. 

through the eye of the aneurysm needle and each 
brought through double. The ductus is ligated 
as near to its pulmonary end and aortic end as 
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Fig. 5. — Stages in isolation and ligation of the ductus. The proximity of the recurrent laryngeal nerve after leaving 

the vagus is shoNvn. 


likely to cause accidental hfemorrhage than any 
other during the operation and must therefore 
be carried out with the greatest care and gentle- 
ness. The left recurrent laryngeal nerve, which 
is readily seen, undoubtedly receives some 
pressure and possibly stretching ; as a result, 2 
of this series of 9 cases suffered from temporary 
post-operative hoarseness. As the infection in- 
volves predominantly the pulmonary end of the 
ductus, it is wise to isolate the aortic end first. 
In no case has the ductus been more than 1-5 cm. 
long, the average being about i cm. Estimation 
of the diameter is difficult, but this also has 


possible, each ligature being formed of two 
strands of silk. In some cases the first ligature 
has greatly reduced but not abolished the thrill 
in the pulmonary artery, but the second has always 
completed its destruction. The ligatures have 
never been placed more than 075 cm. apart and 
often less than this, so that division of the vessel 
between them would almost certainly have pre- 
cipitated fatal htemorrhage. The mediastinal 
pleura is left unsutured as it is considered prefer- 
able for any exudate to escape into the pleural 
cavity. The chest is finally closed in layers. If 
the patient is in good condition the lung is 
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inflated by the anesthetist using gentle positive 
pressure before the wound is rendered air-tight, 
but aspiration with a pneumothorax apparatus 
after the operation has been completed is likely 
to put less strain on the circulation. 

CASE REPORTS 

(The first 2 cases have been previously reported 
— ^Bourne, Keele, and Tubbs, 1941 •) 

Case I. — A man of 23 — the case already referred 
to — ^\vas admitted to hospital in October, 1939, com- 
plaining of fever, weakness, and loss of weight. He 
knew that he had an abnormality of the heart dating 
from birth, but he had been perfeedy well and capable 
of all activities until five months previously when he 
had so-called “flu”. He had run an intermittent 
fever ever since and lost 2 st. in weight. 

On Examination. — He appeared thin and very 
pale, but without cyanosis. Numerous petechis 
were present on the neck, shoulders, and legs. There 
was sh'ght cardiac enlargement and he had the classic 
signs of a patent ductus, a thrill extending through 
systole into diastole being palpable at the pulmonary 
base and a loud ‘ machinery ’ murmur occupying the 
whole of systole and a large part of diastole, being 
audible all over the precordium but with its maximum 
intensity at the pulmonary base. The blood-pressure 
varied between 110/60 and 150/80, the diastolic 
pressure being higher than that characteristically 
found with a patent ductus. The spleen was palpable. 
Renal embolism was evident by the discovery of much 
albumin, red cells, leucocytes, and casts in the urine, 
and renal insufficiency indicated by a blood-urea of 
71 mg. per cent. Blood-culture revealed an atypical 
Hamophihts influenzee. A teleradiogram showed slight 
enlargement of the heart and prominence in the region 
of the pulmonary artery. 

For two weeks following admission he ran a high 
internuttent fever uninfluenced by general medical 
treatment or blood transfusion. Sulphapyridine was 
then given, starting with 3 g. daily for three days and 
continued until the time of operation eighteen days 
later with 1-5 g. daily : this produced dramatic sub- 
sidence in fever and improvement in the general 
condition, but blood-culture remained positive for 
the same hemophilus. 

On Dec. 5 the ductus was ligated, the blood- 
pressure rising from 108/60 to 120/80 at the moment 
of ligation. The thrill was abolished by the operation 
and the added sounds changed to a short rough 
systolic murmur at the pulmonary base. 

The post-operative course was seriously compli- 
cated by a severe degree of renal failure, but he sur- 
vived this and remained afebrile with a sterile 
blood-culture for three and a half months without any 
sulphonamide therapy. At the end of this period, 
blood-culture again became positive and more sulpha- 
pyridine was given. Six months after operation, he 
was up and about, and stated that he had never felt 
better in his life, but the same organism was again 
found in his blood. Two months later, however, Ifls 
blood was sterile and has remained so ever since. 
After nine months in hospital he was discharged and 
returned to work. At the present time he remains 
well, except for occasional headaches which he 
ascribes to migraine. 

This case was a great encouragement, but Ins 
recovery was not proven to be the result of ligature 
of the ductus, particularly in view of bacteria being 
found in the blood so long afterwards. 


Case 2 . — A girl of 19 was admitted to’ hospital on 
Oct. 2, 1940. She had always known that there was 
something “ wrong with her heart ”, but had been in 
good health until four months before admission, 
when she started to complain of headache, lassitude, 
sweating at night and fever. Ten days before coming 
into hospital she had left-sided pleuritic pain. 

On Examination. — She did not look ill, but the 
temperature rose to 100-101° F. each evening. The 
apex beat was i in. outside the mid-clavicular line : 
the typical systolic murmur and thrill of a patent 
ductus were present, both persisting well into diastole 
and most marked in the second left interspace near 
the sternum. The blood-pressure was 132/40. The 
spleen was not palpable. The urine was normal. 
Blood-culture yielded a growth of Str. viridaiis in all 
tubes on three separate occasions, colony-count in 
shake culture nurhbering at first about 300 per c.c. A 
teleradiogram showed slight enlargement of the heart 
and prominence of the pulmonary artery : ill-defined 
shadows in both lung fields, but particularly the right, 
were also seen, and the possibility of tuberculous 
infection mooted, but it was thought that they more 
probably represented areas of infarction, a fact which 
was confirmed at operation. 

After one week in hospital, sulphapyridine was 
started and resulted directly in disappearance of fever 
and later in sterility of the blood. After twelve days 
without fever the ductus was ligated. This caused an 
immediate rise of blood-pressure from 132/40 to 
154/122, but this later settled to 134/74: however, 
the murmur, including that part extending into dia- 
stole, persisted, although less loud than before opera- 
tion. Gross (1940) has observed this occasionally in 
his uninfected cases and supposes that it indicates 
incomplete obliteration of the channel, but Touroff 
(1940) reported it in one of his infected cases in which 
accidental heemorrhage at the time of operation 
necessitated division of the vessel between ligatures. 

A persistent diastolic murmur is difficult to explain 
if the lumen of the ductus has been completely obliter- 
ated, and yet the maintained rise of diastolic pressure 
and the decrease in the siae of the heart and in the 
prominence of the pulmonary artery seen in radio- 
graphs taken later of this patient certainly suggest that 
obhteration was obtained. However, the convales- 
cence was smooth and the patient put on i st. in weight 
during the first post-operative month. Sulphapyridine 
therapy was continued for six weeks and the blood 
kept sterile. When seen recently she was in excellent 
health and the diastolic fraction of the murmur was 
only just audible. 

Case 3 . — A girl of 17 was transferred for operation 
on Oct. 22, 1941. She was known from childhood to 
have a so-called “ weak heart ”, but she had been per- 
fectly well until ten weeks before admission, when 
she had some teeth extracted and subsequently felt 
“ run down ” and feverish ; later she developed left- 
sided pleuritic pain. 

On Examination. — She looked pale and ill : the 
temperature rose to loi ° F. each evening and the pulse- 
. rate was consistently in the region of 120. The 
classic signs of a patent ductus were found and the 
blood-pressure measured 116/58. There was no 
objective evidence of embolism, but shake cultures of 
the blood grew 143 colonies of a Str. viridans per c.c. 
Sulphapyridine administration caused temporary 
subsidence of fever and sterility of the blood, but after 
a we^ fever and bacterismia returned and persisted 
in spite of various sulphonamides. 

On Dec. 4, 1941, the ductus was ligated in spite of 
the patient being very ill at this time. At operation 
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infarcts could be seen in the left lung. The ductus 
was difficult to isolate owing to adhesions and was tom 
on its anterior wall while clearing the posterior surface. 


but the bleeding was easily controlled with a clamp. 
A dark discoloration and induration of the wall of the 
left branch of the pulmonary artery were accepted as 
evidence of vegetations in this position. Seven hours 
after operation the blood-pressure was 100/76, but 
later became stabilized at ito/84. As in all the later 
successful cases the thrill and ‘ machinery ’ murmur 
were abolished, a faint systolic murmur remaining at 
the pulmonary base. The patient immediately 
became afebrile and blood taken on the second post- 
operative day and subsequently was sterile. Apart 
from sudden pleuritic pain on the left side on the 
seventh day with rise of temperature to 102° F., pre- 
sumably due to a pulmonary embolus, the patient had 
a smooth convalescence {Fig. 6). 

This girl reports that she remains perfectly well 
(May, 1944). This case is a good example of the 
success of ligation after failure of the sulphonamidcs 
even to control the fever. 

Case 4 . — ^A girl of 10 was received for operation 
on Dec. 12, 1941. The presence of a patent ductus 
had been diagnosed at the age of 4, but she had been 
perfectly well until the present illness started four and 
a half months previously with vomiting and fever 
rising to I03'’-104‘’ F. each day. She had been 
treated with intravenous heparin together with sulpha- 
pyridine, and, later, by combined venesection and 
transfusion. The sulphonamide treatment caused the 
fever to subside for a few days, but the blood did not 
become sterile and the pyrexia was subsequently 
uninfluenced by sulphapyridine. When transferred 
for operation, she looked exceedingly ill, pale, and 
emaciated. The temperature swung daily between 
98° and 104° F. and the pulse varied from too to 150. 
There was extreme arterial pulsation in the neck and 
a systolic thrill could be felt in the suprasternal notch. 
The classic signs of a patent ductus were present and 
the blood-pressure measured 106/56. The spleen 
was considerably enlarged and the urine contained 
red cells, white cells, and casts. Blood-culture yielded 
130 colonies of a Str. viridans per c.c. A radiograph 
suggested cardiac enlargement, and ‘ fluffy ’ shadows 
could be seen scattered throughout both lung fields, 
but the child was too ill to sit up for a satisfactory 
picture. 


Six days after admission the ductus was ligated. 
Great difficulty was experienced in finding a plane of 
cleavage behind the vessel and an aneurysm needle 
finally had to be forced through the 
tissues to get the ligatures round. 
The operation caused little disturb- 
ance and the fever immediately 
subsided, but blood taken four days 
after operation yielded 7 colonies of 
a Str. viridans per c.c. For four 
weeks the temperature remained 
normal except for two short bouts 
of pyrexia associated with pain in 
the chest, presumably caused by 
pulmonary embolism. But then the 
diastolic fraction of the murmur, 
tyhich had disappeared following 
ligation, reappeared with increasing 
intensity, although it never became 
as loud as before. At the same 
time the temperature returned to 
its previous high levels and the child 
died eight wedks after operation. 

At autopsy multiple infarcts were 
found in the lungs. The aortic 
opening of the ductus was widely 
patent and led into an aneurysm of 
this vessel about the size of a golf-ball : the ligatures, 
still tied, were found in the anterior wall of this 
aneurysm {Fig. 7). The pulmonary opening of the 
ductus was blocked by a huge sausage-shaped 
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Fig. 6 . — Case 3. Temperature chart showing the effect of operation. The 
results of blood-culture ore shown below and the dotted line represents the 
diastolic blood-pressure. 



LIGATION OF PATENT 

thrombus which lay horizontally in the two branches 
of the pulmonary artery almost occluding them and 
containing innumerable Gram-positive cocci. The 
kidneys showed embolic nephritis and the spleen was 
enlarged. 

I believe the most likely e.'tpianation of the clinical 
and pathological findings is that the posterior wall 
of the ductus was damaged at operation by the 
passage ’of the ligatures, which subsequently cut 
through, thereby re-establishing the lumen of the 
ductus. The ligatures were thus left encircling 
the anterior wall only and this became progres- 
sively aneurysmal. 

Case 5. — ^A woman of 29 was admitted on 
Jan. 12, 1942, complaining of recurrent fever, 
shortness of breath, and pain in the right 
shoulder. Congenital heart disease had been dis- 
covered at the age of 3, but she had been sym- 
ptomless until eighteen months previously when 
she had unexplained fever lasting a month. At 
this time clinical and radiological signs of a right 
basal pleurisy were found, but two blood-cultures 
were sterile. She remained well for nearly a year 
after this, but then had another febrile attack and 
remained in bed at home for four weeks. Two 
months later the fever and right-sided pleurisy 
recurred and she became short of breath. 

On Exaaiination. — She did not look seriously 
ill, but the temperature rose to 100° or ioi°F. each 
evening, and the pulse-rate averaged no. The 
classic signs of a patent ductus were present and the 
blood-pressure measured 102 758. The signs of either 
a high right diaphragm or basal pleural effusion were 
found and the tip of the spleen was palpable. The 
urine was normal. Blood-culture yielded 86 colonies 
of a Str. viridans per c.c. X-ray films of the chest 
showed a high right diaphragm, no cardiac enlarge- 
ment, and little, if any, enlargement of the pulmonary 
artery. 

The ductus was ligated on Feb. 2, which caused 
the diastolic blood-pressure to rise from 58 to 88. 
An enlarged gland adjacent to the ductus was excised 


and a bacteriological culture made from it, but this 
was sterile. The operation abolished the diastolic 
fraction of the murmur, but a systolic murmur 
remained. The immediate post-operative period was 
marred by coUapse of the left lower lobe, but this 
cleared up rapidly. Nine days after operation the 
blood was sterile. She has remained in good health 
ever since and, when seen in April, 1943, volunteered 
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that she could exert herself with less breathlessness 
than ever before. 

This case was treated surgically without any pre- 
or post-operative sulphonamide therapy, so that the 
effect of the operation alone might be more accurately 
assessed {Fig. 8). 


Case 6. — ^A woman of 22 came into hospital on 
March 23, 1942, complaining of left-sided pleuritic 
pain. She had no previous knowledge of heart 
disease and had always been capable of normal 
activities. Five months before admission she had 
some teeth extracted and felt weak for several days 
afterwards, but returned to work. A month later she 
again felt weak and attended her doctor, who told her 
she had valvular disease of the heart and anEemia. 
After another month she developed right-sided 
pleurisy and became short of breath. The pleuritic 
pain recurred four weeks and again six weeks later : 
on the second occasion (two weeks before admission) 
she had fever up to 103° F., felt tired, and suffered 
from palpitations. There had been amenor- 
rhcea for four months. 

On Examination. — She looked sallow and 
the temperature rose to 102° or 103“ F. each 
evening. The classic signs of a patent ductus 
were present and the blood-pressure measured 
125/50. The percussion note was impaired 
and the air entry diminished at the right base. 
The spleen was not palpable. The urine con- 
tained blood, but there was no other evidence 
of systemic embolism. Blood-culture yielded 
56 colonies of a Str. viridans per c.c. A 
teleradiogram showed fullness of the upper 
part of the left border of the heart and an 
ill-defined loss of translucency in the right 
lower lung field. Sulphanilamide lowered the 
fever for four days, but subsequently had no 
effect and was therefore omitted. 

The ductus was ligated on April 2 ; this 
caused a rise of diastolic blood-pressure to 80 
and did away with the thrill and diastolic 
murmur. The most interesting observation 
made from this operation was the amazing rapidity with 
which the bacteria were removed from the blood-stream 
as a result of ligation, for blood taken immediately before 
operation grew 130 colonies of a Str. viridans per 
c.c., whereas that taken thirty-seven minutes after 
ligature yielded 26 colonies, that four hours after 
8 colonies, that seven hours after 5 colonies, and that 
taken next morning only i colony per c.c. (Fig. 9). 
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Fig. 8 . — Case 5. Temperature chart showing the effect of 
operation. No sulphonamide was given. 
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The convalescence was uneventful except for a 
lesion of the upper trunk of the left brachial plexus 
which dated from the time of operation and took 
three months to clear up completely ; this complica- 
tion was undoubtedly caused by stretching of the 
plexus as a result of inadequate support of the abducted 
arm. The patient also had sudden pleuritic pain on 
the fifth post-operative day with a rise of temperature 
to 102° F., and blood taken on this day grew 2 colonies 
of Str. viridans per c.c. The patient became afebrile 
on the ninth day and blood-culture was sterile on the 
eleventh day. She has kept in good health ever since. 

Case 7. — A man of 26 was transferred for operation 
on April 13, 1942. He had known for many years 
that he had a congenital abnormality of the heart, but, 
apart from osteomyelitis of the jaw five years previously, 
had been perfectly well until Christmas, 1941, when 
he had “ gastric flu ” associated with fever which per- 
sisted. At the end of January, 1942, he had sudden 
severe pain in the left thigh and was admitted to 
hospital fourteen days later. A diagnosis of subacute 
bacterial endarteritis superimposed on a patent ductus 
was made and he was treated by repeated blood 
transfusion, antitoxin serum, and sulphapyridinc, but, 
in spite of all therapy, continued to run an evening 
pyrexia between 100° and 104° F. After receiving a 
blood transfusion of 2i pints on March 28, 1942, he 
had severe precordial pain, and the heart, already 
enlarged, became greatly dilated. 

On Examination. — He looked pale and ill : there 
was no cyanosis, but he was orthopnoeic and very short 
of breath. There was marked pulsation with a systolic 
thrill at the suprasternal notch, and this thrill could 
also be felt, although less well, in the second left 
intercostal space. The apex beat was situated 6 in. 
from the midline and a rough systolic and diastolic 
murmur could be heard all over the precordium, with 
its maximum intensity in the pulmonary area. The 
blood-pressure was 146/40. Scattered rhonchi and 
rales were heard over both lungs with large numbers 
of fine rales at both bases. The liver and spleen 
were enlarged, but there was no peripheral oedema. 
The urine contained numerous red cells. Blood- 
culture yielded 127 colonies of a Sir. viridans per c.c. 
It was clear that we were faced with a new problem, 
for this patient had advanced left-sided heart failure 
in addition to subacute bacterial endarteritis and the 
risk of ligation would obviously be greater than in 
the previous cases. However, it seemed equally clear 
that he should be given the chance which operation 
might offer and the ductus was therefore ligated on 
April 23. It was found in a very medial position, 
covered by serous pericardium on its anterior and 
medial surfaces : the pericardium was opened but an 
aneurysm needle could not be passed round the 
postero-medial surface of the ductus and the ligature 
was ultimately passed on a curved round-bodied 
needle. During all this manipulation the patient’s 
condition remained satisfactory. The systolic blood- 
pressure rose to 222 during the first thirty minutes 
of the operation and remained in the region of 200 
until the ligature was tied. At this moment the 
diastolic pressure rose from 60 to 80, but that in 
systole fell rapidly and the pulse became feeble and 
irregular. 

When the operation had been completed, the 
patient was pale and cyanosed, and the pulse rapid 
and feeble. Morphine was injected to control his 
restlessness and oxygen administered, but the patient 
died 45 minutes after completing the operation. At 
autopsy the right ventricle was dilated but did not 
appear hypertrophied, whereas the left ventricle 


showed considerable hypertrophy. A pedunculated 
partially-organized vegetation containing Gram-posi- 
tive cocci was found on one aortic cusp. Vegetations 
were also present in the bifurcation and left branch of 
the pulmonary artery. There was induration at the 
site of the ductus due to fibroblastic granulation tissue, 
but no organisms were demonstrated in this material. 
The ligature, which had closed any visible lumen in 
the ductus, was found to have been passed through 
the medial part of the lumen of the vessel, but no 
blood leak had resulted. There were several old 
infarcts in the lungs and the kidneys showed embolic 
nephritis. The liver and spleen were both grossly 
enlarged and congested, the liver showing typical 
‘ nutmeg ’ change. If this man had not succumbed 
to_ acute heart failure as a result of the ligation, I 
think it is certain that he would not have recovered 
from the infection owing to the vegetation on an 
aortic cusp. 

Case 8. — A man of 33 was admitted on March i, 
1943, complaining of weakness, fever, and loss of 
weight. He had known from the age of 14 that he had 
a congenital abnormality of the heart and had therefore 
avoided the more strenuous forms of exercise ; 
however, he had been able to cycle, dig, etc., with only 
slightly more breathlessness than that experienced by 
the normal individual. Early in December, 1942, 
circumcision had been performed and the wound took 
a month to heal. A month after the operation, he 
started severe night sweats and became extremely 
fatigued. After six weeks he was admitted to hospital 
where he was found to have the classic signs of a 
patent ductus, high fever, and a palpable spleen. 
Blood-culture had yielded a growth, of a Str. viridans 
and Staph, aureus. He developed right-sided pleuritic 
pain following admission. Sulphathiazole was given 
and his fever subsided : the drug was continued until 
the time of transfer for operation, by which time he 
had lost 3 st. in weight. 

On Examination. — ^He appeared pale and ill ; 
the pulse was of Corrigan type, the blood-pressure 
measuring 146/54. Blood-culture was sterile. A 
teleradiogram showed no enlargement of the heart, 
but prominence of the pulmonary artery. Sulpha- 
thiazole was discontinued and for three days the 
temperature only reached 99-8° F, in the evening. 
High fever then recurred and blood-culture yielded 
an unidentifiable Gram-negative bacillus. Sulpha- 
thiazole was restarted, but, after causing an initial 
reduction in fever, failed to have any influence. 

The ductus was ligated on March 15. The 
passage of the ligatures necessitated opening the peri- 
cardial sac as the anteromedial wall of the ductus was 
clothed with the membrane. There was an excess 
of pericardial fluid, and oedematous adhesions were 
present in the region of the ductus. The pericardium 
was left unsutured. An electrocardiogram was taken 
during the operation and a normal tracing obtained 
fifteen minutes before and after ligation, but that 
taken one minute after ligation showed numerous 
extrasystoles. Blood taken immediately before opera- 
tion grew 25 colonies of a coagulase-negative Staph, 
albus per c.c., whereas that taken thirty minutes after 
completion grew 6 colonies of the same organism per 
c.c., and blood taken three hours and again six hours 
after was sterile. However, the nature of the infecting 
organisms found in this case has been so variable that 
it would seem unwise to stress these findings. The 
thrill and diastolic murmur were entirely abolished 
by the operation and the diastolic blood-pressure 
raised to a minimum of 76. Severe precordial pain 
and loud pericardial friction occurred the day following 
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surgery and lasted for forty-eight hours — undoubtedly 
the°result of opening the pericardial sac. During the 
first two weeks he developed left-sided pleuritic pain 
with signs of consolidation over the left lower lobCj 
and abdominal pain with diarrhoea and mucus-contain- 
ing stoolsj the more acute phases of these complica- 
tions being accompanied by fever up to 103° F. It is 



Fig. 10 . — Cast 8. Photograph of wound six weeks 
after operaUon. 


probable that the pulmonary lesion was the result of 
embolism, but doubtful if the abdominal symptoms had 
the same aetiology. Subsequently he became afebrile 
and has remained perfectly well ever since {Fig. lo). 

Case 9. — A girl, aged 15, was transferred for opera- 
tion on April 22, 1943. She was known from early 
childhood to have a patent ductus and, as a result, had 
lead an extremely sheltered life. However, she had 
been in her normal health imtil a month before transfer, 
when she developed a cough with yellow, sometimes 
blood-streaked, sputum and upper left pleuritic pain. 
She was admitted to hospital on March 30 and was 
found to be febrile (temperature 103° F.) with a 
respiratory rate of 35 and to have signs of consolida- 
tion in the left upper chest. The white blood-count 
was 21,400 per c.mm,, and a radiograph showed a 
large opacity in the left upper lobe extending down to 
the hilum and obscuring the region below the aortic 
arch. A diagnosis of pneumonia was made and she 
was treated with sulphamexathine and, later, sulpha- 
diazine without obvious effect on the fever, but the 
radiological opacity gradually shrank and showed 
evidence of excavation. On April 14 blood-culture 
grew a Str. viridam and the diagnosis was amended to 
subacute bacterial infection complicating a patent 
ductus, but it was not clear whether this was secondary 
to the pulmonary infection or the pulmonary consolida- 
tion secondary to a large embolus. 

On Examination. — She looked pale, sallow, and 
thin, but no petechia could be found. The tempera- 
ture rose each evening to between 100° F. and 103° F. 
The classic signs of a patent ductus were present, but 
no abnormal signs were found at this time in the lungs. 
The blood-pressure measured 120/55. The spleen 
was not palpable and the urine was normal. Shake 
cifitures of the blood yielded 54 colonies of a Str. 
viridans per c.c. and examination of the sputum showed 
the same organism predominating. A teleradiogram 
showed an elongated opacity underlying the second 
rib in front and extending from the left hilum to the 
chest wall : this still obscured the upper part of the 
left border of the heart and showed cavitation peri- 
pherally : a clearly-defined oval opacity at the right 
hilum was interpreted as an enlarged gland. 
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The ductus was ligated on May 3. Technically 
this was by far the most difficult yet tackled as the 
upper lobe was densely adherent to the chest wall 
along the second rib, and these adhesions continued on 
to the mediastinum below the aortic arch, obscuring the 
anatomy so much that identification of the ductus 
almost entirely depended on palpation : dissection was 
also made difficult by oedema, induration, and increased 
vascularity of the tissues. Nevertheless, the opera- 
tion was completed without accident and the diastolic 
bruit entirely disappeared. Initially both systolic 
and diastolic pressures were low as a result of shock, 
but a week after operation the diastolic pressure 
measured 78 (pre-operative, 55). Blood-culture taken 
immediately before operation grew 97 colonies of 
Sir. viridans per c.c., whereas that taken immediately 
after grew 5 colonies and that taken ten hours after 
6 colonies per c.c. Repeated pulmonary embolism 
with rigors occurred during the two weeks following 
operation, but the temperature then settled to below 
99“ F. and blood-culture on the sixteenth post- 
operative day was sterile. Alas ! this encouragement 
was short-lived, for at the end of a month the tempera- 
ture returned to its previous remittent, or intermittent 
character, blood-culture grew large numbers of Sir. 
viridans, repeated peripheral embolism occurred (no 
further pulmonary embolism was detected), and a 
soft diastolic murmur of aortic type developed. The 
girl finally died nearly four months after operation. 

At autopsy, the heart showed slight enlargement 
affecting the two sides equally. The valves of the 
right side appeared normal, but both the mitral and 
aortic cusps were thickly covered with large friable 
vegetations containing innumerable streptococci j 
the valves did not show any evidence of congenital 
malformation or chronic inflammatory change. The 
aortic and pulmonary ends of the ligated ductus, the 
lumen of which was completely obliterated, were 
represented by shallow depressions with a smooth 
floor and devoid of thrombus. In the left pulmonary 
artery immediately lateral to the pulmonary attachment 
of the ductus there was a considerable amount of firm 
thrombus which covered over the opening of a saccular 
aneurysm 1-5 cm. in diameter and lying between the 
distal part of the aortic arch and the left pulmonary 
artery : this aneurysm was filled with very firm 
laminated clot. At the site of biftircation of the right 
pulmonary artery there was another larger saccular 
aneurysm which was also filled with laminated clot. 
Microscopical examination of the thrombi in the two 
aneurysms and in the left branch of the pulmonary 
artery showed that they were of similar laminated 
structure and free from bacteria. There were 
numerous old infarcts in the lungs and cavitation with 
surrounding consolidation in the left upper lobe,- 
this cavitation probably resulted from liquefaction 
of a large infarct as there was much blood-pigment 
in the surrounding tissue. The spleen, which was 
enlarged, and both kidneys showed infarction, un- 
doubtedly secondary to the left-sided valvular vegeta- 
tions. 

Co-ordination of the clinical and pathological 
findings in this case is much complicated by the 
discovery of the aneurysms of each branch of the 
pulmonary artery. The aneurysm of the right 
branch was certainly present before operation as it 
showed as an oval opacity at the right hilum in a pre- 
operative X-ray picture (although, at the time, this 
shadow was falsely interpreted as an enlarged gland). 
It is probable that the small aneurysm of the left 
branch also pre-existed operation as retrospective 
examination of the same X-ray film reveals a shadow 
compatible with its presence although much obscured 
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by the opacity extending down from the left upper 
lobe. It is probable that these aneurysms were 
unconnected with the subacute bacterial infection of 
the ductus as aneurysms of the pulmonary artery have 
been described before in association with a simple 
patent ductus. The lamination and absence of bac- 
teria in the contained thrombi suggest they were not 
formed as the direct result of infection. 

The clinical response to ligation of the ductus — 
immediate reduction in bacteriaimia and later tempor- 
ary sterility of the blood, with marked diminution in 
fever — strongly suggest that the ductus or adjacent 
part of the pulmonary artery was the main site of 
bacterial vegetations at the time of operation, and it is 
most disappointing that the post-mortem examination 
did not show in what way the vegetations had been 
destroyed. 

It is, of course, obvious that death was due to 
infection of the mitral and aortic valves, evidence of 
which was entirely lacking before operation. 


results in the cure of subacute bacterial infection 
complicating a patent ductus. 

It is obvious that the original theory on the 
basis of which the first case was treated surgically 
does not explain why many of these patients have 
recovered following ligation, for the ligatures 
cannot possibly have been placed sufficiently far 
apart to include all the vegetadons between them. 
In addition, this theory could not account for the 
remarkable reduction in fever lasting a month 
which occurred in the child {Case 4) who ulti- 
mately succumbed following recanalization of the 
ductus and in whom an enormous vegetation was 
found in the pulmonary artery at autopsy, pre- 
suming that at least part of this thrombus was 
present at operation eight weeks before death. 
Further, in Case 3, dark discoloration of the wall 
of the left branch of the pulmonary artery, which 


Table I. — Summary of Nine Cases Treated by Ligation 


Case 

No. 

i 

Age 

1 

Sex 

Apparent Cause 
OF Infection j 

1 Diastolic Pressure 

Infecting 

Organism 

Post-operative 

Embolism 

Residual 

Cardiac 

Murmurs 

Result 

Pre- 

operative 

Post- 

operative 

B 


M. 

1 1 

} 

60 

80 

Atypical 
//. w/lnenZiC 

None 

Short systolic 

Well 

(4 yr. 5 mth.) 

2 

19 

F. 

? 

40 

74 

Sir. viridans 

None 

Systolic and 
diastolic 

Weil . 

(3 >T. 8 mth.) 

3 

1 

17 

F. ! 

Dental extraction 

58 

76 

Str, viridans 

Pulmonary 1 

(7th day) j 

Faint systolic 

Well 

(2 yr. 6 mth.) 

■ 

10 

F. 

? 

56 

82 

Str, vindans 


1 

, Faint systolic. 

; Diastolic 

1 later 

Died 
(8 wk.) 

B 


F. 

} 

58 

88 

j Sir. viridans 

None 

; Systolic 

i 

Well 

(2 yr. 4 mth.) 

6 ! 

22 * 

F. 

Dental extraction 

50 

80 

Str, viridans 

Pulmonary 
(5th day ) 

None 

Well 

(2 yr. 2 mth.) 

7 

26 

i 

M. 

? 

60 

86 

Str, viridans 

— 

— 

Died 

C 3 hr.) 

8 1 

33 ! 

M. 

Circumcision 

54 

76 

Staphylococcus, 
Str, viridans, 
Gram— VC bacil- 
lus 

1 Pulmonary 

1 (during ist wk.); 

i 

Faint systolic 

Well 

(I yr. 3 mth.) 

9 ; 

IS 

F. 

? 

! 

55 

78 

Str, virtdans 

Pulmonary 
(1st wk,). 
Repeated sys- 
temic (later) 

Faint sj'stolic. 

I Aortic dias- 
tolic (later)* 

Died 
(4 mth.) 


* The patient’s doctor now (May, 1944) reports that the ’humming-top’ murmur has returned. 


RATIONALE OF LIGATION IN 
THE PRESENCE OF INFECTION 

Before discussing this difficult problem, it 
should be made clear that the recovery rate in 
this series (66 per cent) is approximately the same 
as that obtained by other surgeons. In the 
United States more than 30 infected cases have 
been treated by ligation and a large proportion 
of these have got well (Shapiro, 1943). (This 
includes 12 cases operated on by Touroff (1943), 
of which 10 survived operation and 7 recovered 
completely.) In this country Sellers (1943), 
Price Thomas (1943), and others have been 
equally successful. We may therefore take it as 
an established fact that ligation very frequently 


felt firm, almost certainly marked the position 
of vegetations and yet this patient got completely 
well. 

Boldero and Bedford (1924), commenting on 
the rarity of subacute bacterial endocarditis on 
the right side of the heart unless there was a leak 
into it from the left side, suggested that this might 
be due to venous blood being inimical to the 
growth of bacteria. If this suggestion were true, 
a ready explanation for the success of ligation 
would be available, for, if this were done at a 
stage when the vegetations were limited to the 
pulmonary side, the bacteria would be deprived 
of the arterial stream coming through this channel 
and might therefore be expected to die. It would 
further explain the observation (Touroff, 1943) 
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LIGATION OF PATENT DUCTUS ARTERIOSUS 


that those cases showing pre-operative systemic 
embolism, which is evidence of extension to the 
aortic opening of the ductus or to the aortic or 
mitral valves, rarely if ever, recover. (In this 
connexion, in our present state of knowledge, I 
would not subscribe to the view that such evi- 
dence is a contra-indication to operation. It is 
also worth noting that embolic nephritis and 
perhaps even cutaneous petechite may not neces- 
sarily indicate such extension, as small emboli 
can clearly pass through the pulmonary capillary 
bed, vide Case i which recovered.) However, 
there is no bacteriological evidence to support 
this thesis and, even if there were, the extremely 
rapid removal of bacteria from the blood-stream 
following ligation, demonstrated in Cases 6 and 
9 and possibly Case 8, seems too quick a process 
to make this explanation likely. 

Touroff (1942, a) has described in detail a 
theory which supposes that the cessation of the 
rapid stream through the ductus results in much 
diminished fragmentation of the infected clot, 
and that the lung capillaries, now less dilated and 
fed by an arterial stream no longer raised in 
pressure or volume, are able to filter off the few 
emboli which are formed. This hypothesis 
depends on several factors which require con- 
sideration : — 

1. It assumes that the bacteria aheady circu- 
lating in the blood are very rapidly destroyed or 
removed from it. This would be expected in view 
of the experimental demonstration that organisms 
injected intravenously disappear with extreme 
rapidity from mammalian blood provided the 
source of supply is not continued (Reichell, 1939). 

2. The theory pictures diminished fragmenta- 
tion of the thrombus as a result of exposure to a 
less forceful blood-stream. This is reasonable, 
but obviously cannot be supported by experi- 
mental evidence. 

3. It accords to the lungs an ability to act as 
a bacterial filter. The ability of the pulmonary 
capillaries to perform such a function receives 
support from Touroff’s (1942, b) discovery of 
far fewer bacteria in a sample of aortic blood 
compared with one taken from the pulmonary 
artery at the time of operation, but before ligation 
of the ductus. 

4. It presumes that the static thrombus heals 
by a process of organization. This is reasonable 
pathology, support for which was sought at the 
autopsy in Case 9, but unfortunately there was 
no clue as to the original site of the vegetations ; 
the floor of the depression found in the pulmonary 
artery and representing the pulmonary end of the 
ductus was formed of well-organized fibrous 
tissue, but there appears no justification for 
assuming that this resulted from organization of 
vegetations. 

To summarize, we do not yet know why most 
of these patients have got well, but Toiuoff’s 
theory seems the most reasonable yet advanced. 
Cases treated by ligation in the future should be 
studied most carefolly in order to discover the 


true explanation, for it is possible that this might 
have some bearing on treatment of subacute 
bacterial endocarditis involving other abnormal- 
ities. 

SUMMARY 

The anatomy, physiology, and pathology of 
the ductus arteriosus are briefly reviewed. 

Nine cases of subacute bacterial endarteritis 
complicating a patent ductus and treated by 
ligation are described ; 6 of these patients are 
well to-day, from fifteen months to over four 
years after operation. 

The technique of the operation is described. 

The reason why ligation frequently results in 
cure of the infection is discussed. 

CONCLUSION 

The effect of ligation on infection of a patent 
ductus has been dramatic, although perhaps 
unexpected, and infection must now be con- 
sidered an absolute and urgent indication for 
operation. Under these circumstances it is 
important that the supervention of infection 
should be diagnosed early ; any patient with a 
patent ductus who runs an unexplained fever for 
more than two weeks should be suspected of this 
complication. 

It is difficult to pay proper tribute to all who 
have helped in this work for it represents a ‘ com- 
bined operation ’ rather than the effort of a single 
individual. I would like to thank the physicians 
who referred the cases for operation : Dr. K. D. 
Keele, Sir Thomas Lewis, Dr. A. E. Gow, Dr. 
H. V. Morlock, Dr. Ronald Jones, Dr. E. F. 
Scowen and, in particular, Dr. Geoffrey Bourne, 
who has given me invaluable advice with all the 
cases. Dr. R. H. A. Swain gave much time and 
took infinite pains with the bacteriological investi- 
gations, and Professor L. P. Garrod gave his 
expert help when military service called Dr. 
Swain away. It would be ungrateful if I did not 
also acknowledge the very important part played 
by first-rate nursing care — especially that of 
Sister Piper. 
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WAR SURGERY IN THE ROYAL AIR FORCE 

By Air Commodore STANFORD CADE 

CONSULTANT IN SURGERY, ROYAL AIR FORCE ’ 


This paper is an attempt to place on record the 
surgical activities of the Royal Air Force during 
the four years of war. The objects of surgical 
services in war as in peace are the same : to save 
life, to limit morbidity, and to restore function. 
Yet in the field of surgical endeavour war always 
leads to great advances made in rapid strides. 
Each of the three Services has its own special 
problems. The dominating problem in the 
Royal Air Force is the care of air-crews. These 
carefully selected and highly trained young men 
are fighting either alone, as in the case of fighter 
pilots, or in small units of a few men forming that 
imique partnership — an air-crew. These men 
live and work in exceptional conditions ; they are 
submitted to the special risks of flying at high 
speeds, to the hazards of weather, altitude, and 
cold, and, in addition, to the perils of exposure to 
the dangers from enemy action common to all 
Services. The air-crews are outnumbered many 
times by the ground personnel consisting of 
trained technicians : fitters, riggers, mechanics, 
engineers, armourers, electricians, instrument 
repairers, as well as equipment and medical per- 
sonnel, all exposed directly, although to a lesser 
degree, to risks attributable to war. Both air- 
crews and ground staff and every member of the 
ancillary branches of the Service are liable to 
incidental surgical diseases and injuries which 
hamper the war effort. There are, therefore, 
problems special to the Royal Air Force and others 
common to all. What are these problems and 
what is the organization dealing with them? 
What facilities does the Royal Air Force provide, 
and what degree of success has been achieved ? 

THE SPECIAL PROBLEMS 
Fatal Injuries. — In certain circumstances 
loss of life results from the multiplicity of injuries. 
In no other Service, and in no other conditions 
is this such a clear-cut and oft-repeated event; 
mid-air collisions, diving into the ground or sea 
at tremendous velocity, fierce and rapid con- 
flagrations where petrol, cooling mixture, ammuni- 
tion, and high explosives transform the aircraft 
into a vast blazing furnace. These accidents 
result in injuries which allow of no survival. 


Analysis of these cases shows that they fall 
into three groups ; The first results in a pulveriza- 
tion of the whole body ; uncontrolled power- 
diving where the impact is extremely severe 
results in a disintegration of the body into small 
particles, the recognizable anatomical parts being 
no bigger than the head of the femur, or a portion 
of a finger, a toe, or a vertebra. The second 
group is more common and results in multiple 
injuries and fractures. Thus, a very recent 
mid-air collision of two four-engined aircraft 
returning at night from a successM operational 
sortie, resulted in thirteen deaths; examination 
revealed that, in only ttvo were the fractures 
compound ; in the others, although the skin was 
intact, showing bruising only, most of the bones 
were fractured, as many as twenty fractures being 
detected ; the scalp may be intact and yet all the 
bones of the vertex and of the base are splintered 
into small fragments. Visceral injuries in such 
cases are severe and extensive ; injuries to the 
heart, lungs, and main vessels are common ; 
death is instantaneous in all but the very few 
cases that survive a few hours only. The third 
group of cases comprises burns so extensive as to 
result in partial or complete incineration. All 
these cases are fatal and death is instantaneous. 
It is at present difficult to visualize any preventive 
measures likely to diminish the incidence of such 
disasters. 

Common Non-fatal Injuries. — Of the large 
number of war injuries those most commonly met 
with in flying personnel and of special interest to 
the Air Force surgeon are selected for more 
detailed consideration : Burns, wounds, frost- 
bite, immersion injuries, and head injuries. 
Fractures are not dealt with in this review except 
in the section on the General Organization of the 
Surgical Services. 

BURNS 

Burns account for an important number of 
R.A.F. casualties among air-crews. At the time 
of the Battle of Britain, most surgeons had but 
little experience of this type of injury, only a few 
took a special interest in them, and tannic acid 
loomed very large in the treatment. The burns 



WAR SURGERY 


IN THE R.A.F. 


13 


at the time of the Dimkirk evacuation provided 
experience of the immediate treatment and 
subsequently showed the sequelse thereof. It is, 
however^ from the time of the Battle of Britain 
that great interest was aroused in this subject, 
resulting in the formation of Special Burn Centres 
within the R.A.F. medical organization. The 
complex problems, both of pathology and of 
treatment, have stimulated interest, and rapid 
progress has been made in the management of 
these cases. 

Accurate observation of early and late effects 
of burns has led to variations and improvement 
in the technique and in the principles underlying 
the rationale of the treatment. Strict adherence 
to the narrow path of accepted methods was 
quickly abandoned in favour of open-minded 
observation of the effects of different therapeutic 
measures. 

The special problem of the burned R.A.F. 
crews is in. the majority of cases that of second- 
degree and third-degree burns of the face and 
hands. Bums of the trunk or of the lower 
extremities differ not at all from those seen in 
other services or met with among civilian casual- 
ties. 

Before discussing methods of treatment, atten- 
tion must be drawn to certain features of cUnical 
and pathological importance ; — 

1. In R.A.F. crews the survivors belong to a 
group where the area of the burn is relatively 
small, the part affected localized to the hands and 
face, the degree of bum second or third. There- 
fore, mortality in this type is small, but morbidity 
is great. 

2. There is real difficulty in distinguishing 
soon after the infliction of the injury, second- 
degree from mild third-degree burns. There is, 
of course, no difficulty at either end of the scale, 
but in the borderline between partial and total 
skin loss even the most experienced caimot with 
certainty establish an accurate diagnosis. James 
Dingwall, of the Cornell University, recently 
described a method of distingtdshmg second- 
degree from third-degree burns. It consists in 
the intravenous injection of 10 c.c. of a 20 per 
cent solution of fluorescein. Within fifteen sec- 
onds from the time of injection the burned area 
when examined under ultra-violet light is said 
to appear yellow or yellow-green if only of 
second degree, and black if of third degree. This 
test merits further investigation. 

3. The immediate response of the tissues to 
theraal injuries is cedema. It is very marked, of 
rapid onset, and progressive ; it affects vitally 
the choice of the immediate and subsequent 
treatment. It is the most important clinical 
manifestation and it has been shown experi- 
mentally that burns result in an immediate and 
marked increase of lymph-flow. Similarly, in- 
halation of flame results in oedema of the glottis, 
larynx, and trachea. 

4. For a considerable time the blister fluid re- 
mains sterile — a fact to be remembered, especially 


in the first-aid treatment. Nevertheless, as 
pointed out by Colebrook and others, blister fluid 
is an excellent culture medium, and organisms 
present in the deeper layers of the skin may here 
find a favourable medium and so lead to delayed 
infection. The decision as to how best to deal 
with the blisters requires experience, but in first 
aid they are a self-provided dressing hardly to be 
improved on. 

5. The degree of shock does not- always 
correspond to the surface extent of the burn ; 
and associated injuries when present complicate 
the clinical picture. 

Keeping these few points in mind, certain 
principles of treatment become apparent. All 
treatment falls into three stages ; the immediate 
or first-aid treatment ; the treatment during the 
period of healing ; the restoration of function. 

Immediate Treatment. — In the aircraft, on 
the field, or even in the station sick quarters, it is 
well to remember that wrapping up the burn and 
leaving it alone may be best, as it does not com- 
pronuse subsequent treatment. Clothing should 
be removed only if soaked in petrol or cooling- 
mixture ; warmth, oxygen, morphia, and adminis- 
tration of plasma are the cardinal points in the 
treatment. On the exposed parts, vaseline or 
antiburn jelly (3 per cent sulphonamide in a 
water-soluble base) provided in the first-aid 
equipment is applied. 

The Stannard Glove. — The Stannard silk 
envelope designed by Bunyan, made of trans- 
parent waterproof silk fabric, can be used either 
as a first-aid measure or in subsequent treatment. 
In the form of a glove it is now carried by every 
member of an air-crew and is enclosed in a small 
first-aid pack {Figs, ii, 12). Each glove contains 
a weighed amount of one of the sulphonamide 
compounds (7-5 g. of insoluble sulphacetamide). 
It can be easily applied by the injured man him- 
self and is retained in position by adhesive tape. 

Subsequent Treatment. — There are two 
main principles of treatment : the closed method 
and the open method. 

The closed method^ be it by tannic acid, one 
of the dyes, or a combination of coa^ants, has 
merits in second-degree burns, in extensive burns 
of the trunk, the upper arm, or the thighs ; it may 
be a hfe-saving measure and as such should be 
employed regardless of subsequent comphca- 
tions — a live patient with a septic burn being at 
all times preferable to a corpse. The closed 
method, however, should have no place in the 
treatment of bums of the face, hands, genitalia, 
and perineum. 

The open method — or treatment by vaseline 
gauze, tulle gras, saline packs, C.T.A.B. in 
lannette wax, with local application of sulphon- 
amides — ^has many advantages ; but experience 
has shown that frequent dressings are badly 
tolerated in the early stages and the individual 
needs of each patient dictate the technique of 
the open method in each case. Colebrook’s 
antiseptic dressing is a cream of the following 
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only exceptionally, in the presence of- other 
injuries, is the patient taken to the operating 
theatre. 

Subsequent Dressings. — ^These are more 
tedious and elaborate. In R.A.F. Burn Centres 
the provision of constant-temperature saline baths 
has facilitated the treatment at this stage. Dres- 
sings are removed painlessly or are floated off in 
the bath, discharges are washed away, movements 
of joints encouraged. At this stage of established 
infection routine daily dressing with sulphonamide 
powder (lo per cent) and vaseline gauze is the 
method of choice ,• but cases where no response 
to sulphonamides is obtained in a short time 
become sulphonamide resistant. It is here that 
propamidine has proved of value. But the most 
remarkable results have been obtained with 
penicillin. Flight-Lieutenant Bodenham recom- 
mends its use in the form of cream or powder in 
the strength of lOO units per gramme. Daily 
applications are necessary and lead to an early 
elimination of coccal infection. Success or failure 
in obtaining a clean granulating surface or com- 
plete healing depend primarily on factors intrinsic 
to the lesion — ^its depth, its extent, and degree of 
contamination — but it also depends in no small 
measure on such imponderable factors as the 
interest and enthusiasm of a young medical 
officer, the competence and dexterity of orderlies, 
and the quality of nursing. Training of orderlies, 
nurses, and doctors has provided the R.A.F. Bum 
Centres with organized team-work essential in the 
treatment of these lesions. The ideal team 
consists of a surgeon, pathologist, biochemist, 
physician, and a specially trained nurse and 
orderly. 

Treatment of Burned Hands. — Severe 
btnns result in contractures, the typical one being, 
loss of flexion at the metacarpo-phalangeal joints, 
loss of extension at the interphalangeal joints, 
or, worse still, hyperextension at the metacarpo- 
phalangeal joints — the so-caUed ‘ frozen hand 
leading to the claw-hand (Fig. 13). It is therefore 
of the utmost importance to preserve the position 
of fimction, called by Flight-Lieutenant Boden- 
ham the ‘ basic position throughout the period 
of healing and for a time after epithelization is 
complete. (Edema is reduced by elevation of 
the hands and the following position of choice 
adopted : dorsiflexion at the wrist, mid-flexion 
of fiogers at all joints, and apposition of the thumb. 
Light aluminium splints lined with piano felt, 
made specially for each hand and for each indi- 
vidual patient, are used to maintain the position 
of choice ; flexion or extension is obtained by 
elastic or whalebone, or a light metal spring 
attached to the splint and by a leather strap to 
the finger. Movements are encouraged and 
facilitated by immersion in baths. The patient is 
educated to appreciate the importance of move- 
ments and is taught the six essential movements : 
flexion, extension, and apposition of fingers, 
flexion of metacarpophalangeal and distal joints, 
and abduction of fingers. Plaster immobilization 
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is justifiable only in exceptional circumstances 
and then only for a short period. 

Skin-grafting. — This should be done at the 
earliest possible moment j and only by a surgeon 
adequately trained and conversant with every 



contraction following burns. The rnetacarpophalangeal 
joints are in extension, all other finger-joints are flexed, the 
thumb is in opposition. Such a hand is functionally use- 
less. (Flight-Lieutenant Bodenham.) 

detail of the special technique. Time is often 
saved by grafting a raw surface which looks clean 
although bacteriologically still infected. Grafts 
must be on a generous scale ; small grafts of the 
eyelids, for instance, will not remedy an ectropion 
and inadequate grafts on the hands will not 
prevent serious disability, although there is no 
raw s-urface. 

Reduced to its simplest terms, the treatment 
of burns aims at prevention of sepsis, rapid 
healing, correction of deformities, and restoration 
of function. No single method of treatment is a 
panacea for all cases of burns, but that sHlled 
team work, adequate facilities, and an open mind 
can rescue the majority of cases and return them 
to a near-normal life has been abundantly shown 
by the number of air-crews who have returned 
to flying duties, including operational flying. 

WAR WOUNDS 

The outstanding points in the treatment of 
wounds in the present war can be summarized 
under the four following headings : (i) The use 
of blood or its derivatives in the treatment of 
shock ; (2) The control of bacterial infection by 
chemical means ; (3) Conservatism in the actual 
surgical procedure i (4) The systematic use of 
plaster-of-Paris not only in the immobilization 
of fractures but in the fixation of dressings for 
soft-tissue injuries. As a result, the mortality 
among those who reach hospital has been reduced 
to an average of 2-5 per cent and the return to 
duty is estimated at 75 per cent. It is admitted 
that the degree of success is inversely propor- 
tional to the time between the infliction of a 



THE BRITISH JOURNAL OF SURGERY 


wound and adequate treatment ; this all-import- 
ant time factor is one of the favourable circum- 
stances in the Royal Air Force. Thus, in Bomber 
Command operating from Great Britain, the 
longest sortie does not exceed nine to ten hours, 
and presuming that the injury occurs over the 
target, a little more than four and a half to five 
hours will elapse before aid is reached. Those 
wounded on the ground in Air Force Stations are 
within immediate reach of the Station Medical 
Officer. Moreover, station sick quarters, mobile 
field hospitals, and R.A.F. hospitals are not, as a 
rule, called upon to deal at any one time with 
large numbers of casualties, and so the period of 
waiong is further reduced. These favourable 
conditions have dictated the policy of collecting 
air-crew casualties into R.A.F. hospitals at the 
earliest possible moment, and, consequently, there 
IS greater clinical control of the case throughout 
the entire period of incapacity from operation to 
full rehabilitation and more rapid recovery and 
an early return to duty arc achieved. 

To illustrate the principles of the surgical 
treatment of war wounds, the type of injury met 
with, and the results of treatment, the following 
illustrative cases have been selected. War wounds 
due to enemy action, as met with in the R.A.F., 
can be divided into the following types : multiple 
foreign bodies, flak injuries, machine-gun bullets, 
hand grenades, and bomb explosions. The 
wounds differ in type according to the missiles. 

Multiple Foreign Bodies. — 

Case I. — Pilot Officer, aged 20. Shot down in 
France in June, 1940. Multiple small wounds of the 
back of the neck from fragments of armour plating 
sheered off the Hurricane cockpit by cannon shell. 
First-aid treatment, antitctanic serum, and antishock 
treatment was given and he was transferred to England 
within forty-eight hours. Removal only of some of 
the more superficial foreign bodies was carried out 
Rapid recovery and return to duty. 

Case 2. — Group Captain, aged 42, commanding a 
Fighter Station in the vicinity of London. Wounded 
in action in November, 1940 Landed uneventfully 
at his own station Multiple small wounds in the 
back. Transferred to an R A.F. hospital within two 
hours. Explored, foreign bodies extracted, wound 
sprayed with sulphonamide and lightly packed with 
gauze. Healed in two months. Returned to duty. 

Case 3 . — Air Gunner, aged 20. Wounded in action 
m June, 1940. Admitted to an R.A F. hospital the 
same day. Compound comminuted fracture of right 
forearm with numerous small metal foreign bodies. 
No injury to nerves or main vessels. Trimming of 
wound, no attempt at removal of foreign bodies, 
sulphonamide powder, vaseline gauze, and plaster. 
Returned to full duties as air gunner in six months 

Flak Injuries. — 

Case 4.— Air Gunner, aged 25. In November, 
1941, over Bremen, wounded by flak in left pectoral 
area. First-aid dressing applied in the aircraft j 
morphia refused. Very considerable loss of blood 
Returned to home station and admitted to station sick 
quarters. Ragged wound over left pectoral muscles 
and axilla Resuscitation : morphia, heat, transfusion 


of 4 pints of stored blood. Transferred to an R.A F. 
hospital within twelve hours and operated on by 
Wing Commander G. Morley ; Wound toilet, removal 
of large foreign body ; sulphonamide, vaseline gauze, 
and plaster. Plaster changed in fourteen days and 
again three weeks later, when the wound was healed. 
An arteriovenous aneurysm of the third part of left 
axillary artery was noticed within three months 
Following manual compression of five minutes three 
times daily for four months, I excised the aneurysm 
Uneventful recovery. Returned to operational flying 
ten months later. 

Case 5. — Sergeant, aged 22. Sustained a head 
injury from flak on return from Essen in June, 1943. 
Two pieces of metal perforated the left eye, travelled 
across the nasopharynx, and came to rest on the right 
side at the level of the angle of the jaw near the carotid. 
No attempt was made to remove them A third piece 
hit the left parietal bone, perforated both outer and 
inner tables, and exposed the dura mater. The 
parietal wound was excised, the foreign body removed, 
the wound sprayed with sulphonamide and sutured. 
Subsequently the left eye socket was reconstructed 
and an artificial eye fitted. He has returned to duty 
in less than three months. 

Machinc-gun Bullets. — 

Case 6. — Aircraftman, aged 27. While uncoiling 
a belt of ammunition, one end struck the ground and 
one bullet exploded, entering the orbit. The nose 
of the bullet hit the supra-orbital ridge and was 
deflected downwards along the upper orbital margin. 
He was admitted to a civilian hospital, given first-aid 
and transferred forthwith to an R A.F. hospital. The 
orbital tissues were explored and the bullet removed. 
The eye was not damaged and there is full recovery 
of binocular vision 

Cannon Shell. — 

Case 7 — Sergeant Air Gunner, aged 23. Hit by 
cannon shell from a night fighter when returning from 
a raid on Essen. The shell hit the right foot, causing 
severe pain and loss of consciousness. First-aid 
dressing applied in the aircraft. Transferred to 
nearest civilian hospital as soon as the aircraft landed. 
The wound was cleaned and the foot put in plaster. 
Two days later transferred to an R A F. hospital 
On removal of the plaster an extensive wound was 
found, involving the sole and outer side of the foot 
(Fig. 14, A). The fourth and fifth toes were gangren- 
ous and were hanging loose, together with the tendons 
and metatarsal bones The dead tissue was cut away, 
sulphonamide applied, and the foot put in plaster. 
On removing the plaster two weeks later, it was found 
that the wound was still dirty, but the skin over the 
heel and the weight-bearing part of the foot were 
intact (Fig. 14, B). Saline baths were instituted and 
sulphonamide powder applied Within three weeks 
the wound was clean and a free skin-graft applied 
The wound healed (Fig. 14, C) and the patient has no 
functional disability. 

Case 8 — American Sergeant, aged 19 Sustamed 
a cannon-shell wound of the chest in a daylight raid 
on Pans in April, 1943 j admitted three hours later 
to an R A.F. hospital in England, m extremely shocked 
condition from severe loss of blood. The co-pilot, 
a medical student, applied sulphonamide to the wound 
and dressed it. X-ray examination revealed a non- 
exploded cannon shell beneath the right clavicle. 
The lung fields were clear and the heart shadow was 
not displaced. There was a large ragged wound. 
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under local anmsthesla and handed to the Bomb 
Disposal personnel. It was noticed that a hiss of air 
escaped as soon as the tissues overlying the shell were 
cut. The patient remained unconscious during the 
next ten days and had to be fed by a nasal tube. There 
was a severe bruise over the occiputj which probably 
accounted for the cerebral contusion. Each time the 
pack was removed from the sternal wound for the 
application of sulphonamide powder, brisk ha:mor- 
rhage recurred. On the tenth day, under a general 
anesthetic, the wound in the neck and chest was ex- 
plored by Mr. Tudor Edwards ; a tear was found in the 
internal jugular vein at its junction with the right 
subclavian. A portion of the jugular was removed 
and the ends ligatured. The wound healed satisfac- 
torily. He was repatriated to America in a piaster 
spica. 

Hand Grenade. — 

Case 9. — Flight Lieutenant. This officer was 
demonstrating the mechanism of a hand grenade when 
it exploded, inflicting an extensive lacerated wound 
on the dorsum and palm of the hand (Fjjy. 15, A). 
Four hours later the wound was trimmed, cleaned, 
dusted with sulphonamide powder, covered with 
vaseline gauze, and put in plaster. The hand was 
elevated for the next fortnight, the plaster was then 
removed, and a clean granulating surface found 
{Fig. 15, B). Immediate grafting was done by means 
of a sheet of Thiersch graft cut into small squares and 
placed J in. apart ; a fresh plaster was applied. This 
was changed at the end of one week, when the grafts 
were found to have taken, their edges coalescing 
{Fig. 15, C). 

Bomb Explosions. — 

Case 10. — Group Captain, aged 29. This officer, 
commanding a Bomber Station, was running towards 
an aircraft which had crashed on taking off with a 
4000-lb. bomb aboard. Knocked down by the blast 
of the explosion, he was hit by a large fragment which 
nearly severed the right arm below the shoulder, 
another fragment caused a perforating wound of the 
knee-joint. First aid and resuscitation were given at 
the station sick quarters ; the transfusion was con- 
tinued in the ambulance during the transfer to an 
R.A.F. hospital. The right arm was amputated ; 
the wound in the knee cleaned, trimmed, and sprayed 
with sulphonamide ; the leg was put in plaster. This 
officer returned to duty three and a half months later 
and has since rendered distinguished services as 
officer in charge of a ‘ clutch ’ of operational bomber 
stations. 

General Principles of Treatment. — ^The 
above 10 cases illustrate the types of war wounds 
inflicted by different missiles as seen in R.A.F. 
casualties. The principles underlying treatment 
can be summarized as follows : — 

Resuscitation is of paramount importance. It 
takes precedence over treatment of wounds, with 
the exception of control of htemorrhage. W armth, 
sedatives, oxygen, and fluids require no emphasis. 
Often these remedies alone suffice ; but pro- 
nounced or severe states of shock invariably 
require in addition intravenous medication with 
blood or plasma. In burns in particular, plasma 
is the fluid of choice as the hsemo-concentration 
is a contra-indication to the administration of 
whole blood. In shock resulting from or con- 
comitant with htemorrhage, fresh blood or stored 


blood is indicated. The total amount needed and 
the rate of administration vary with the injuries 
sustained, the degree of shock, and the time 
elapsed since infliction of the wound. One or 
two pints may suffice to raise the blood-pressure 
to no mm. Hg or more, but if need be 4 to 6 
pints can be given, the amount being controlled 
by the blood-pressure readings and general clinical 
observation. Resuscitation has achieved its ob- 
ject when the injured is fit for operation. No 
time should be lost in performing the necessary 
operative procedures as otherwise secondary 
shock may occur. 

Chemotherapy. — ^The control of bacterial infec- 
tion by chemotherapy is so great an achievement 
as to overshadow almost all medical advances in 
recent years. Systemic chemotherapy is well 
established in many conditions, both medical and 
surgical. The more recent advances concern the 
local antiseptic treatment of wounds. The 
success of local application is due to the great 
concentration of the drug. Of the three com- 
pounds most commonly used — sulphanilamide, 
sulphapyridine, and sulphathiazole — the latter 
combines the highest dissolved concentration 
with persistence of effect. The greatest value of 
the local application of sulphonamides is the 
prevention of infection. To overcome established 
infection, when treatment by sulphonamides has 
failed, two other chemical substances have been 
used with some success — proflavin in powder 
form, not in solution, and propamidine in a water- 
soluble base. Both substances have proved 
successful in some cases of wounds and burns 
when sulphonamides have failed ; but the most 
remarkable substance of recent application is 
penicillin, which has been appropriately termed 
a * biological antiseptic ’. It was first used in the 
R.A.F. in June, 1942, in a case of severe staphylo- 
coccal septica:mia following osteomyelitis with a 
dramatic recovery of an apparently hopeless case. 
It has successfully controlled staphylococcal 
septica:mia, possibly the only substance so far to 
do so ; it succeeds where sulphonamides fail. 
It can be used locally or systemically — it promises 
to open a new era in the control of infections. 
Much work in many fields is yet needed to estab- 
lish the relative merits of these various substances, 
but this much is certain— that prevention of 
wound infection is possible and chronic suppura- 
tion of wounds is by no means inevitable. 

Penicillin is likely to alter the established 
principles of the treatment of war wounds. 
Whereas with sulphonamides it is a cardinal 
principle that war wounds must not be primarily 
sutured, with penicillin closure of the wound, 
even when infected, is permissible and sometimes 
essential. Healing of such wounds is clearly an 
indication that penicillin is likely to alter our 
conception of what are sound surgical principles. 

The Surgical Treatment of Wounds . — ^Adequate 
surgical treatment of wounds remains the most im- 
portant part of the treatment. The use of sulphon- 
amides and of penicillin does not replace it ; it does. 
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however, influence the technique of the treatment. 
The stirgeon dealing with a war wound should 
appreciate the difference between such wounds — 
which are almost bound to become infected — 
and wounds seen in peace-time. The actual 
method of deahng with the wound depends upon 
the time elapsed since its infliction. Up to 
eighteen hours — at most twenty-four hours — a 
wound may be contaminated only ; beyond that 
limit of time it should be considered as infected. 
All wounds are in need of an initial surgical 
toilet ; in the early stage, excision of the wound 
may be possible and advisable, later on it is still 
possible, but no longer desirable, and the surgeon 
must guard against surgical intervention lapsing 
into surgical interference. When the time for 
excision has been passed, there is still time 
for dihrideinent later still trimming, drainage, 
and counter-drainage only may be permissible. 
Excision, debridement, or trimming must always 
be pizrposeful, adequate, and gentle ; only dead, 
loose, dirty tissue should be excised j vessels and 
nerves must be respected •, the skin spared as 
much as possible j foreign bodies — missiles, 
clothing, and loose pieces of bone — should be 
removed. Adequate exposure of the whole 
wound is essential and this should be achieved 
by enlarging the wound in its long axis and 
exploring all the planes of tissue involved. Of all 
the tissues, muscle should be excised most 
adequately. Primary suture of war wounds should 
never he done unless penicillin is available. If the 
wound remains clean, secondary suture within 
four or five days can be carried out. 

Dressing of the Wound : Htemostasis having: 
been achieved, the wound is powdered or rather 
' frosted ’ over with sulphonamide. The dressing 
of choice is vaseline gauze ; this is neutral to 
sulphonamide, non-irritating to the tissues, 
permits drainage, and protects the surrounding 
skin. This dressing is kept in position by two 
slabs of plaster or a complete plaster cast which 
should include the joints proximal and distal to 
the wound, so ensuring complete immobilization- 

Indications for Amputation : Only when sur- 
vival of a limb is out of the question owing to 
injury to the main vessels or in the presence of 
established gangrene, is primary amputation 
indicated. Every effort to save a limb is worth 
while, but judgement and experience are needed 
not to attempt to do so at the risk of losing the 
patient. Amputation stumps in war wounds 
should be treated as wounds and no primary 
suture attempted. Conservatism in the matter 
of amputation was dictated in the R.A.F. by the 
frequency of multiple severe injuries. When 
two Hmbs or sometimes three are the seat of 
severe trauma, amputation is not unnaturally 
postponed. The fact that R.A.F. casualties reach 
R.A.F. hospitals early has no doubt contributed 
towards this conservatism, which in the end 
showed some remarkable recoveries. 

The cardinal principles of surgery of war 
wounds can be summarized in four words i 
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resuscitation, debridement, chemotherapy, im- 
mobilization] and the surgeon who deals with 
war wounds should constantly remember that to 
achieve success he should : excise — conserva- 
tively ; drain — adequately ] immobilize — com- 
pletely ; and rehabilitate — early. 

FROST-BITE 

The problem of frost-bite as affecting the 
flying personnel of the R.A.F. has been solved in 
practice by preventive measures. Frost-bite 
conditions exist at a temperature of — 20° C. and 
below. The fall of temperature in relation to 
altitude is computed to be approximately 1° C. for 
every 500 ft. ] it is therefore possible to estimate 
the probable temperature likely to be encountered 
at any given altitude. The crews of Bomber 
Command operating from Great Britain are sub- 
mitted to frost-bite conditions throughout the 
whole year, and for a period of seven or eight 
months extremely low temperatures are met. 
The problem was therefore of considerable 
practical importance, as the victims of frost-bite 
were lost to operational duties for various periods 
of time and sometimes altogether. 

Clinical Considerations. — Frost-bite affects 
the hands and fingers, the feet and toes, the face, 
or a combination of sites. It not infrequently 
results from touching metal parts with bare hands. 
According to the degree of injury the lesions can 
be subdivided into three groups ; slight, moderate, 
and severe. The slight cases are those where the 
numbness, ansesthesia, and pallor or greyness of 
skin regress with only slight shedding of the most 
superficial layers of the skin ] at this stage the 
damage is still a reversible reaction, death of 
tissue has not occurred ; about 30 per cent of 
cases classified officially as frost-bite fall into this 
group. In the moderate degree, blistering follows 
within a period of twelve hours or more {Figs. 
16, 17), but the capillaries and arterioles respond 
to treatment, circulation is restored, and only 
little of the superficial tissue is lost ; this group 
accounts for 45 per cent of cases. Seventy-five 
per cent of all cases of frost-bite in air-crews are 
therefore mild and recover rapidly. The remain- 
ing 25 per cent of cases are severe and result in 
gangrene, aggravated by infection, with consequent 
loss of fingers or toes, prolonged periods of incapac- 
ity, permanent damage to the skin, severe hyper- 
hidrosis, and trophic changes in the skin and 
nails. The conditions under which frost-bite 
occurs are illustrated, in the very brief histories 
of the following cases. 

Slight Cases. — 

Case I. — ^Wireless Operator, aged 22. In Decem- 
ber, 1939, flying at 23,000 ft., took off gloves to adjust 
wireless j on return noticed that the fingers were cold 
and anesthetic. A few blisters formed the following 
day. Healed and returned to duty in twelve days. 

Case 2. — ^Air Observer, aged 21. In December, 
I940,^flying at 17,000 ft. over North Sea ; temperature 
— 32° C. He was wearing three pairs of gloves, silk, 
tvool, and leather. Tips of most fingers became numb. 
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ansestheticj and blue. Rapid recovery. Return to 
duty in fourteen days. 

Case 3. — Wireless Operator-Air Gunner, aged 22. 
In January, 1942, flying at 17,000 ft., temperature 
32 C., handled a metal flash bomb for ten minutes. 
On return to Base, the right hand was bluish and the 
little finger was swollen j blisters developed the next 
day. Healed rapidly. 



Fig. 16 — Fiosi-bite. Moderate degree. CEdema, 
early blistering, and hemorrhage. 


Moderate Cases. — 

Case 4. — Second Pilot, aged 20. In November, 
1940, was instructed to hold a flare in the chute until 
told to drop it. This resulted in the exposure of 
hands to the outside air for twenty minutes ; tempera- 
ture — 20“ C. Two pairs of gloves worn. Moderate 
degree of frost-bite developed in all fingers ; recovery 
in five weeks. 

Case 5. — ^Air Gunner, aged 21. In rear-gunner’s 
turret for four hours on the night of Jan. 21, 1942, 
mostly at 10,000 ft. Feet cold most of the time. On 
return noticed that the fingers were cold, white, and 
ansesthetic, and the toes bluish, swollen, and painful. 
Blisters developed within fourteen hours ; eventually 
lost most of the nails. Recovered in three months. 

Severe Cases. — 

Case 6. — ^Air Gunner, aged 23. In December, 
1939, was in the rear turret at 18,000 ft. for two hours. 
Took off gloves for half an hour to adjust guns. The 


fingers were numb, but he felt no pain and was not 
aware of the cold. Severe frost-bite, with loss of 
skm ; raw surfaces healed in four months : mobility 
of fingers impaired. 

Case 7 — Wireless Operator-Air Gunner, aged 21. 
In Dec^ber, 1940, flying at 23,000 ft. ; temperature 
— 50 C. Noticed coldness and numbness of fingers 
for one to two hours before descent. Frost-bite with 



Fio. sj . — Same case as Fjs- 4B hours later. Marked 
increase jn size of blisters and hxmorrhage m smaller 
blisters. This case made a good recovery. 


subsequent loss of nvo fingers, and loss of nails and 
trophic changes of skin. Ten months off duty. 

Case 8. — ^Air Gunner, aged 21. In October, 1941, 
during a six-hours’ sortie, mostly at r8,ooo ft., removed 
gauntlets several times to adjust helmet. Severe 
frost-bite developed, gangrene of terminal phalanges 
of two fingers and permanent disability from trophic 
changes and fixation of joints. 

Causative Factors of Frost-bite in Air- 
crews. — A study of the various factors reveals 
that the most vulnerable member of the crew is 
the rear gunner, more than 53 per cent of cases 
of the series occurring in rear gunners ; the next 
in frequency is the wireless operator and the other 
gunners. In most cases exposure of the hands was 
deliberate and thoughtless ; mechanical failure of 
oxygen supply or of the heating accounts for some 
of the cases. 


1 
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Incidence.— During the four years of war 
the incidence of frost-bite has greatly decreased. 
The decrease is not only relative to the number 
of personnel and sorties, but is absolute. In the 
latest period from October, 1942, to March, 1943, 
in the Bomber Command personnel operating 
from Great Britain, the incidence varied from 
0-015 ® 0-02 per cent, a truly negligible figure. 

Prevention of Frost-bite in the R.A.F. — 
The remarkable reduction in incidence amounting 
to virtual abolition of frost-bite in air-crews was 
achieved gradually by preventive measures, 
education, and technical improvements. Heating 
of aircraft, provision of electrically heated clothes 
(gloves, stockings, and waistcoats), and improved 
oxygen equipment are the most important factors, 
but in addition education of air-crews by the 
Squadron Medical Officers, valeting of flying 
clothes, and testing of electrical connexions and 
oxygen apparatus on testing panels installed in 
the crew rooms have reduced to a minimum the 
preventible accidents. 

Treatment. — study of records shows that 
rapid progress was made in the methods of treat- 
ment. Rubbing with oil or turpentine soon gave 
place to painting with coagulating dyes ; this, in 
turn, was replaced by sulphonamide powder and 
cotton-wool packs. The recent experience in the 
Royal Air Force supports the view that elevation 
of the limb, avoidance of trauma, and cooling of 
the affected parts leads to the minimal loss 
of tissue, absorption of blister fluid, and reduc- 
tion of oedema. Cooling of the frost-bitten part 
can be achieved by means of ice packs, a stream 
of cold air from a fan, or iced saline packs, but, 
better still, by simple exposure to room tempera- 
ture. It should be emphasized that recovery with 
trivial loss of tissue can only be achieved if the 
case is slight or moderate in degree and treatment 
given early. Gangrene and infection, once 
established, must be treated on general surgical 
principles. 

IMMERSION INJURIES 
These injuries result from exposure to sea 
water and the effects of cold. They occur in 
R.A.F. personnel, who, after ‘ ditching ’, remain 
for some time in a dinghy, and also as the result 
of torpedoing of ships. The general effects of 
exposure, the concomitant shock, and the degree 
of damage due to immersion depend mainly on 
the temperature of the water, the length of expo- 
sure, and to associated trauma. The feet, ankles, 
and legs are most commonly affected, but similar 
changes in the hands are well known. The 
main clinical features are swelling, numbness, 
tingling, loss of sensation, and desquamation. 
Impaired circulation is shown by bluish dis- 
coloration of the affected limbs ; later erythema 
occurs, and this is accompanied by increased 
swelling and pain. The vascular changes show 
the cycle of vasoconstriction followed by vaso- 
dilatation. The painful stage occurs with the 
return of circulation and lasts a short time only. 
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Blister formation is occasionally seen. _The 
effects of exposure are aggravated by the inci- 
dental injuries such as bruising of the skin, 
sprains, and effusion of blood into muscles or 
joints. In cases rescued within six to twelve 
hours the recovery is rapid and no permanent 
disability results. In more severe cases neuritis, 
excessive sweating, trophic changes of the skin 
and nails, and persistent tenderness, especially 
of the soles of the feet and the palms of the hands, 
are the usual delayed effects. If the exposure 
is prolonged and the weather conditions bad, the 
circulatory changes may be so severe that gangrene 
of toes, fingers, feet, or hands may follow. There 
is clear evidence of the protective value of clothes, 
socks, flying boots, gumboots, etc. The mild 
cases recover in ten to fourteen days ; the average 
stay in hospital is three to five weeks, but in 
severe cases return to duty is delayed for periods 
up to six months. Treatment is similar to that 
in cases of frost-bite. It consists in general 
measures to combat shock : elevation of the 
affected limbs, cooling by exposure to room 
temperature, and surgical cleanliness. 

HEAD INJURIES 

A study of head injuries sustained in flying 
by members of air-crews reveals some interesting 
points. During the first two years of the war, 
1545 cases were recorded ; and the available data 
were analysed. The cases were divided into 
five groups : (i) Multiple injuries and head 

injuries ; (2) Head injuries only j (3) Maxillo- 
facial injuries ; (4) Head and maxillo-facial 
injuries ; (5) Head injuries with fracture of one 
or two other bones. This classification showed 
the following : — 

1. That head injuries alone or in association 
with multiple injuries account for three-quarters 
of the cases (1116 fatal and non-fatal cases). 

2. That maxiOo-facial injuries are relatively 
few ; 162 of the total of 1545 cases. 

3. That the combination of head and maxillo- 
facial injuries was equally small, 166 of a total of 
748 survivals. 

4. That none of the maxillo-facial injuries 
proved fatal. 

The end-restilts of cases of head injury can 
be expressed axiomatically by the law of ‘ all or 
nothing ’ 5 thus, if a case of head injury escapes 
death, the injury is such that return to full flying 
duties can confidently he anticipated. From the 
earliest days of the war, provision was made for 
the rapid segregation of air-crews suffering from 
head injuries, and their transfer to special centres 
dealing exclusively with head injuries or maxillo- 
facial cases. This ensured early and highly 
skilled specialized treatment, with the result that 
74 per cent (553 cases) of survivors returned to a 
full flying category and the majority of these did 
so in a period of two months or less. 

Type of Injury. — ^Head injuries fall into two 
main groups : (i) Fatal j (2) Non-fatal— about 
equal in number. These groups represent two 
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different clinical entities having no common 
denominator. Thus, most cases of fracture of 
the skull, especially in association with multiple 
injuries, resulted in death; of 820 cases of 
fracture of the skull only 55 cases, or 6-5 per cent, 
survived, whereas all the cases of concussion 
lived. The figures indicate that the kind of 
accident that leads to either a fracture of the skull 
with other injuries or a double fracture of the 
skull alone, is indeed almost invariably fatal ; but 
a single and uncomplicated fracture gives a 
reasonable chance of recovery, for of 58 fractures 
of the vault 38 survived. The severity of injury 
is also shown by the fact that 83 per cent of the 
fatal cases die immediately, that is, they are dead 
when taken from the aircraft or when found. In 
contrast to the fatal head injury, the non-fatal 
group is characterized by the very small number 
of fractures of the skull, most cases coming under 
the heading of concussion, scalp wound, or 
maxillo-facial injuries. 

The Fate of the Survivors. — The total 
number of survivors, 748 cases, were studied from 
the point of view of their return to flying duties 
and their degree of usefulness as members of an 
air-crew. The wastage of personnel amongst 
survivors from head injuries is surprisingly small 
and the return to a full flying category the rule 
rather than the exception. Of 748 survivors no 
less than 553, or 74 per cent, returned to full 
flying duties ; this figure is the lowest limit, 
as 79 cases had not been determined at the time 
of the investigation, and some of these would 
normally return to flying. 

The Rate of Recovery. — Most cases of 
head injuries usually recovered in less than two 
months. Scalp wounds, laceration of the face, 
and fractures of the nose show the quickest 
recovery. The return to duty following head 
injury after a comparatively short period of 
incapacity compares favourably with the end- 
results of other injuries. 

ORGANIZATION OF SURGICAL 
SERVICES IN THE R.A.F. 

The Surgical Services of the Royal Air Force 
aim at the provision of all specialized treatment 
within the R.A.F. and in a few selected civilian 
centres closely associated with its medical services. 
It embraces the whole field of treatment from the 
collection of casualties, the provision of first aid, 
the maintenance within the R.A.F. hospitals of 
specialized centres for those types of injuries 
requiring specialist treatment, to full rehabilita- 
tion and accurate assessment of the degree of 
fitness for flying at the termination of treatment 
and a complete follow-up system till a permanent 
flying category is reached. 

Collection of Casualties. — Towards the 
latter part of the period of the Battle of Britain, 
the Air Ministry reached the decision that air- 
crew casualties in England and Wales should be 
collected and transferred into R.A.F. hospitals 
at the earliest possible moment. Experience 


during the subsequent three years fully justified 
the \visdom of this decision both as regards the 
individual casualties who received all their treat- 
ment under one authority, and as regards the 
Service as a whole, as it ensured the earliest 
return to flying duties and the best use of the 
personnel. To ensure a steady collection of air- 
crew casualties in the United Kingdom a system 
of notification was established. It embraced all 
possible locations of the casualties and the 
notification was sent by the quickest possible 
route to the Central Medical Establishment of 
the Royal Air Force. R.A.F. Medical Officers 
on becoming aware that an air-crew casualty 
had occurred, forwarded the notification indica- 
ting the location of the casualty, the nature and 
degree of injury, and whether sustained in flying, 
in action, or otherwise. 

Arrangements were made with the Admiralty 
and the War Office for naval and military hospitals 
to notify the R.A.F. Central Medical Establish- 
ment of the admission of all air-crew casualties. 
Full co-operation of the Ministry of Health and 
of the Home Office was obtained and the admis- 
sion of an air-crew casualty to a civilian hospital 
was notified through the local police to the nearest 
R.A.F. station, who, in turn, forwarded the 
information to the Central Medical Establishment. 

The Casualty Collection Department of the 
Central Medical Establishment was available day 
and night for the receipt of notifications. All the 
data were checked against information received 
from other sources and by direct contact with the 
hospital where the casualty was located. The 
decision as to the need and appropriate time of 
transfer of a casualty to an R.A.F. hospital 
depended upon the type of injury, the fimess 
for transfer, and the location of the casualty. 
In cases of doubt the patients were visited by 
an R.A.F. consultant or specialist. Eventually, 
nearly all air-crews were transferred and ortho- 
ptcdic cases, burns, head injuries, and chest 
injuries were speedily segregated into specialized 
centres. The transfer was made by road, rail, 
or air, according to circumstances ; as time went 
on more and more use was made of air ambulances 
in suitable cases. 

Provision of First Aid. — In single-seater 
aircraft first-aid outfits were provided in 
small bulk carried by the pilot, generally on the 
parachute harness ; in multi-seater aircraft rnore 
elaborate outfits were installed in positions 
accessible to different members of the air-crews. 
These outfits contained only such necessities as 
could be used by the air-crew themselves ; this, 
however, included anti-burn jelly, morphia, and 
a tourniquet in the use of which the air-crews 
were instructed by tire Squadron Medical Officers. 

Station Sick Quarters. — On operational 
stations, the provision of surgical aid was in- 
stalled in the decontamination centres. These 
blast-proof and gas-proof buildings, together 
with the adjoining ‘ Sick Quarters ’ with which 
they communicated, were miniature hospitals. 
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technicalrehabilitationis commenced as soon as the 
physical condition permits. Pilots fly in a Link 
Trainer, navigators, bomb-aimers, wireless opera- 
tors, air gunners, flight engineers are provided with 
the elaborate and intricate instruments of their 
speciality. The value of the technical re-education 
at this stage is both physical and psychological. 
The air-crew become aware that they are again 
air-crews and no longer patients or cripples. 

Assessment of Fitness for Flying, — ^All 
air-crews, injured or otherwise incapacitated, pass 
through a Board before returning to flying duties. 
The degree of disability is estimated in its 
relationship to their flying duties. Cases of 
frost-bite, burns, or other vascular disturbances 
are reviewed with the possible effects of altitude 
or cold on their previous injuries. If the physical 
disability leaves a doubt as to their safety or efficacy 
in the air — a report is obtained from the executive 
as regards the particular point in doubt. 

SUMMARY 

The scheme of surgical treatment from the 
time of injury in the aircraft to the final disposal 


and return to duty has been indicated. Facilities 
provided by the Royal Air Force in special sur- 
gical departments exceed even those of teaching 
hospitals in peace-time. These facilities and the 
selection of specialized staff have contributed to 
the advances made in the treatment of injuries 
of all kinds. The guiding prindple is to provide 
air-crews with the best possible treatment, partic- 
ularly in the case of injuries resulting from flying 
and enemy action. The final aim and object is 
to obtain the maximum - operational efficiency in 
the shortest possible time. 

I record with grateful acknowledgement my 
indebtedness to Air-Marshal Sir Harold Whitting- 
ham for many facilities without which this paper 
could not have been written and for permission 
to publish it. My thanks are also due to Dr. 
Bradford Hill for revising the statistical data of 
the section on head injuries ; to Wing Commander 
G. Morley, Squadron Leader D, N. Matthews, 
and Flight Lieutenant Bodenham for the clinical 
notes of some of the case records, and for some 
of the illustrations. 


THE TREATMENT OF BURNS AND WOUNDS WITH SKIN 
LOSS BY THE ENVELOPE METHOD* 

By R. P. OSBORNE 


In July, 1941, there were published in the British 
Medical Journal four articles on “ The Treatment 
of Burns and Wounds by the Envelope Method ” 
(Btmyan, J. ; Hudson, R. V. ; Pearson, R. S. B., 
et al. ; and Hannay, J. W.). Since then little 
has appeared in the literature on the subject ; 
the object of this paper is to set forth some 
personal observations following upon the employ- 
ment of this method on cases admitted to the 
Plastic Surgery and Jaw Injury Service of 

the Stoke Mandeville Hospital. 

Envelopes have been used on 31 cases in 

nine months. The cases fall into three groups : — 

1. New burns — i.e., within 48 hours 

of the injury 6 

2. Old burns 12 

3. Unhealed wounds with skin loss 

of varying degree 13 

The numbers are too small to tabulate results, 
but several illustrated cases will be described. 

OBJECTS OF TREATMENT 

The objects of treatment are : (i) To prevent 
infection and cross-infection j (2) To obtain a 
skin covering as soon as possible ; (3) To eliminate 
pain ; (4) To. prevent deformity j (5) To main- 
tain free function (6) To reduce to a minimum 
the length of time between receipt of injury and 
return to normal duty. 


* From the Plastic Surgery and Jaw Injury Service, 
Stoke Mandeville Hospital, Aylesbury. 


Our experience shows that the envelope method 
fulfils these objects in a praiseworthy manner. 

1. Whenever haemolytic streptococci were 
present in the lesion at the time of applying 
the envelope, these disappeared. In some cases the 
aid of sulphanilamide insufflations was required. 

In one instance {Case 6) when the envelope was 
removed before healing was complete, hasmolytic 
streptococci reappeared. There was not a single 
case of hasmolytic streptococci appearing in an 
envelope when it was known to be absent at the 
time of application. 

2. In cases without full- thickness skin loss, 
healing was obtained in the envelope except in 
one or ttvo instances, when small areas remained 
unhealed. Where there was fuU-thickness skin 
loss epithelialization has been greatly assisted : 
small areas of third-degree burns have healed com- 
pletely. Large areas of skin loss have been rendered 
suitable for skin-grafting immediately, after which 
the envelope method has been continued. 

3. The relief of pain has been dramatic. 
Young patients have been admitted terrified at 
the thought of having their dressings changed : 
envelopes have been applied and within one or 
two days at the most these patients have been 
free from pain and confidence has been re- 
established ^ their outlook has changed and the 
general condition has already begun to improve. 

4. There has not been in this series a single 
instance of deformity arising during treatment 
in an envelope. 
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5. In limb lesions 100 per cent fimction was 
regained in all cases except one {Case 10), where 
there was long-standing ankylosis of the ankle 
prior to the application of the envelope. 

6. Rehabilitation treatment was given to all 
the cases and at the time of discharge they were 
fit to resume their normal duties. The time 
spent in hospital compares most favourably with 
other methods of treatment. 

TECHNIQUE 

Sterilization of the Envelopes. — The new 
tie-on type of Bunyan-Stannard envelope has 
been used throughout (except for the smock in 
Case 2). It was decided to make efforts to 
sterilize the envelopes, because : (a) When 

taking smears from the inside of the envelopes 
as supplied and before use, the Staph, albiis had 
been found on more than one occasion. Since 
these organisms can be found, it is reasonable 
to assume that the streptococcus also might 
survive in the envelope, (b) Having taken every 
precaution to render the wound as clean as 
possible, it is just as fitting to apply a sterile 
covering as to apply a sterile dressing in other 
methods. 

Simple soaking of the envelope in strong 
solutions of Milton prior to application of the 
bag does not always get rid of the Staph, albus, and 
it was therefore decided to attempt dry steriliza- 
tion. The means employed was 10 lb. steam 
pressure for ten minutes in the hospital autoclave 
ordinarily used for the sterilization of rubber gloves. 

The envelopes were considered to be too 
tightly folded and in too numerous folds as 
supplied in their cellophane covers. These 
latter were therefore discarded and the envelopes 
fully opened out and then folded three times. 
One of these was then placed, together with a 
test packet containing strains of B. subtilis (as 
used by the L.C.C.) in a linen bag similar to those 
used in most E.M.S. hospitals for the sterilization 
of gloves and dressings. After ten minutes in 
the autoclave it was foimd that the B. subtilis 
had been killed. The next stage was to fold a 
dozen envelopes in the same manner and place 
these in a canvas bag. Test packets of B. 
subtilis were used : (a) Two at each end of 
envelopes i, 6, and 12 ; (&) One between envelopes 
6 and 7 5 (c) One under the flap of the canvas bag. 

This test showed that the B. subtilis was not 
killed. It was repeated in exactly the same way 
except that wherever a test packet of B. subtilis 
was placed another containing Staph, aureus was 
used. The result of this was that the Staph, aureus 
was killed in every packet, but once more the 
B. subtilis escaped. 

We were advised by a pathological colleague 
that the lulling of the Staph, aureus could be safely 
taken as indicative of satisfactory sterilization. 

Effect of Sterilization upon the Envelope. 
— Observations were made as follows : — 

_ a. The material became slightly yellower, but 
this did not interfere with its clarity. 


b. Repeated sterilization produced a deeper 
yellow colour and the clarity was slightly reduced 
each time. 

c. The seams remained intact. 

d. The texture remained unaltered. 

e. Seamed edges tended to adhere to each 
other, calling for delicate handling when applying 
the envelope if tears were to be avoided. To 
overcome this, grease-proof paper was inserted 
between the folds and this measure was a success. 
Particular care is necessary to avoid adhesion of 
the tying-on slips to seams, for the former are 
readily torn. 

/. The inner surfaces tended to adhere in a 
patchy manner, but this is avoided by inserting 
a layer of grease-proof paper into the envelope. 

g. The inner surfaces of the inlets and outlets 
became adherent and this proved to be a tiresome 
complication, because of the time which had to 
be spent in a careful separation of the edges with 
forceps before the glass tubing used for irriga- 
tions could be inserted. To overcome this the 
adhesive seals already applied by the manufac- 
turers were removed and the inner surfaces of 
inlets and outlets well powdered before steriliza- 
tion. In removing the adhesive seal, some of 
the adhesive material was left on the outer surface 
of the inlets and outlets in order to prevent 
these areas adhering to other parts of the envelope 
in folding, they were cleansed with ether. 

Storage of Sterilized Envelopes. — With 
the knowledge that at any time with short notice 
several cases of burns might be admitted, it was 
considered that a store of already sterilized 
envelopes should be available immediately on 
demand. To keep them in the canvas bag was 
not considered wise, for quite apart from putting 
a number of bags out of circulation for an indefi- 
nite period, they are not sufficiently air-tight and 
are not easily stored. To overcome these objec- 
tions a layer of grease-proof paper was placed 
inside the envelope (/, above) and one on each side, 
so that when the envelope was folded into three, 
no two surfaces of the envelope came into direct 
apposition with each other. The envelope was 
then loosely tied with cotton to keep the paper 
in place and the type of packet written on the 
paper. 

After sterilizatipn the envelopes were inserted 
into previously sterilized paper envelopes large 
enough to make insertion an easy procedure. 
The paper envelope was now sealed and the type 
of envelope it contained recorded on the outside. 
The insertion was carried out by a member of 
the theatre staff who had ‘ scrubbed up ’ and 
donned the usual cap, mask, gown, and gloves. 

By this means a considerable number of 
envelopes can be stored in a small space, amply 
justifying the time and trouble involved, which 
is always much less than the description suggests. 

Steps in the Technique of Application of 
the Envelopes. — The general treatment follows 
the usual lines and will not be discussed here. An 
anesthetic is usually given for the application of 
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the first envelope : gas and oxygen or some other 
form of light antesthesia is sufficient. 

1. Arrange mackintosh sheeting as a gutter 
underneath the area to be treated so that the 
fluid can readily flow into a receptacle. 

2. Remove dressings previously applied. 

3. Photograph. 

4. Take smear from wound and send for 
bacteriological examination. 

5. Under a continuous stream of i per cent 
electrolytic sodium hypochlorite in tap water 1-5 
at 110° F., cleanse the wound, using gauze swabs : 
remove all loose sloughs and totally destroyed 
soft tissue with the aid of scalpel, scissors, and 
dissecting forceps. The area should be oozing 
blood at the end of this stage, which occupies 
ten to fifteen minutes and requires five to eight 
pints for a limb. 

6. Apply a sterilized envelope sufficiently 
large to allow free movement of the limb. 

7. Continue to use the same solution, irri- 
gating through the inlet by means of a piece of 
glass tubing 7-8 in. long angled at 45“ in its 
distal 2 in. attached to the rubber tubing leading 
from a large container, using five pints for a limb. 
The solution is allowed to escape from the outlet 
as fast as it runs in so as to get the maximum 
chemical and mechanical effect. 

8. Allow the envelope to drain for 5-10 
minutes. 

9. Dry the interior of the envelope by means 
of air blown through a sterile cotton-wool filter, 
using an electric hair-drier or an electric suction 
machine applied in the reverse manner. This pro- 
cess takes 10-15 minutes, for it must be thorough. 

1 0. Apply adhesive seals to the outlets and inlets. 

Subsequent Irrigations. — These are carried 

out, without anesthesia, three or four times a day 
in the ward or in a side room set apart for the 
purpose. A concentration of i per cent electro- 
lytic sodium hypochlorite in tap water 1-20 is 
used, five pints to a limb, 100° F., from a large 
container through sterile rubber and glass tubing : 
the fluid runs out through the rubber tubing 
attached to an outlet into a receptacle, the limb 
being placed so that the outflow is as free as 
possible. The envelope is drained and dried 
as before and every few days a smear for culture 
is taken of the wound surface prior to commencing 
an irrigation. As healing progresses and dis- 
charge between the irrigations diminishes, the 
number of irrigations can be reduced to two a day 
and the concentration of the solution to i-ioo. 

Important Points in After-care, — 

1. Pain. — The irrigation is usually painless, 
but a few patients do complain of a smarting 
sensation which may be severe and this can be 
overcome by reducing the concentration as low 
as i-ioo and after a few irrigations increasing 
by stages until the r-20 is reached again, when 
it will be found that this is now tolerated. 

2. Tingling. — This occasionally occurs, but 
is not unduly distressing and disappears when the 
irrigation has ceased. 


3. Temperature of the Irrigation Fluid.— This 
should be as constant as possible (100° F.), for 
in the early stages of treatment patients are apt 
to be very sensitive to variations in temperature. 

4. Dermatitis-: Furunculosis. — These may be 
noticed in the area of undamaged skin enclosed 
in the envelope after two or three weeks’ treatment 
for reasons not understood, but possibly due to 
inefficient drying. These complications need not 
interfere with the treatment and soon clear up 
when the envelope is removed. 

5. Control of Infection. — The smear taken just 
before the application of the envelope indicates the 
organisms present in the wound. Organisms 
usually found on the skin will continue to be 
found throughout treatment. Others such as 
hxmolytic streptococci and Staph, aureus will 
disappear. In a few cases the aid of sulphanila- 
mide powder insufflated through an inlet on to the 
wound after the drying process is over has to be 
employed. Occasionally the Staph, aureus still 
persists, but its presence has not delayed healing. 
Bacteriological examinations can be made at will 
by taking smears through an inlet immediately 
prior to an irrigation. 

6. Exuberant Granulations. — These can be 
very easily controlled by a pressure dressing of 
wool and crepe bandage applied outside the 
envelope between the irrigations. 

7. (Edema and Splints. — ^When there is oedema 
of the hand and fingers at the time of application 
of the envelope it is important that this be reduced 
as quickly as possible, for otherwise function may 
be permanently impaired. Splints, either in the 
form of plaster or metal cock-up, are applied 
outside the envelope : the limb is then elevated 
with flexion of the elbow by placing it in a sling 
and suspending it by a pulley and weight from a 
Balkan beam. The splint is removed for irriga- 
tion purposes and whilst this is proceeding active 
movements are encouraged. 

8. Restoration of Function. — The size of the 
envelopes allows of active movements which are 
encouraged from the beginning, preferably under 
the guidance of a physiotherapist. A hand in an 
envelope is soon regularly used at meal times and 
for writing. 

9. Delayed Healing.— Healing usually pro- 
gresses steadily in the envelope, but in a few 
patients the final stages may be delayed. This is 
sometimes overcome by reducing the concentra- 
tion to i-ioo ; in other cases final healing has 
occurred only after removal of the envelope and 
a change to sulphanilamide, tulle gras, and saline 
gauze dressings. 

10. Opacity of the Envelope. — Where there is 
much exudation between irrigations the clarity 
of the envelope soon diminishes. The addition of 
ammonium lauryl sulphate (60 min. to 5 pints) to 
the irrigating solution helps to preserve the clarity. 

11. Life of the Envelope. — As judged by the 
appearance of minute holes, especially near the 
seam, the life is between three and five weeks. 
The more active the patient, the shorter the life 
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of the envelope. An anesthetic is not required 
for the renewal of the envelope unless it is desired 
to assist the separation of adherent sloughs by a 
further irrigation with the more concentrated 
solution. 

12. Condition of Skin upon Removal of the 
Envelope. — In some casesj especially deep second- 
degree burns, the regenerated epithelium is 
rather fragile, tending to form blebs if subjected 
to friction, e.g., when using a billiard cue. These 
cases, together tvitli all those where skin has been 
grafted, improve with a course of massage with 
lanolin (in the more extensive lesions proceeded 
by wax baths) for 10-14 days, a measure which 
can, with advantage, be continued at home by 
the patient himself. 

Skin-grafting during Treatment in an 
Envelope. — Save in the smaller areas, where 
there is full-thickness skin loss, time is saved 
and healing rendered more stable by applying 
Thiersch grafts . This can only be carried out with 
any certainty when the haemolytic streptococcus 
has been eliminated, as determined by three suc- 
cessive negative reports on smears taken 
from within the envelope. Exuberant 
granulations can be flattened by apply- 
ing a pressure dressing outside the en- 
velope, as already mentioned, between 
irrigations for the 48 hours immediately 
preceding the grafting. The amount of 
discharge between irrigations is a useful 
guide to the most suitable type of graft. 

If this is minimal, sheets of graft can 
be applied with good chance of com- 
plete ‘ take ’. Free discharge from 
granulations, on the other hand, lifts 
olf such sheets and small grafts of the 
‘ pinch ’ or ‘ chess-board’ variety, which 
would allow free escape of discharge, 
have proved more suitable. 

Grafting Technique Employed. — 

1. The donor area on leg, arm, or abdominal 
wall is prepared in the usual manner. 

2. Under an anassthetic this area is carefully 
towelled off, the graft cut, and a dressing applied 
immediately to the raw surface. 

3. The envelope is now removed and the 
unhealed area towelled off and washed in normal 
saline. 

4. Either : (a) Sheet grafts are applied, 

anchored with marginal sutures, and covered with 
a layer of tulle gras ; or (b) Chess-board grafts 
are cut in the manner described by Gabarro 

(1943). 

The sheet of graft is spread out, raw surface 
upwards, on a layer of the paper found between 
the pieces of mile gras in the tins supplied by the 
manufacmrers. It is then cut into strips in. 
broad with quick cutting movements of sharp 
scissors. These strips with their adherent paper 
are then laid upon another piece of the same type 
of paper in rows | in. apart : this second piece of 
paper is cut into strips in. wide in the opposite 
direction, so that the resulting pieces of graft 


are now in. square. These strips are then 
applied to sheets of tulle gras so that the squares 
of graft form a regular chess-board pattern and 
in this form they are appKed to the wound. 

5. An envelope is immediately applied and 
outside this on the grafted area a pressure dressing 
of wet gauze, wool, and crepe bandage. 

6. After-treatment. — The pressure dressing 
is removed on the third day : the envelope is 
gently lifted off the tulle gras, and an irrigation 
(1-20) carried out, taking care to avoid directing 
the stream on to the grafts. Thereafter irrigations 
are carried out twice daily and the external dress- 
ings dispensed tvith on the seventh day. The 
pieces of paper and mile gras are washed away 
in a few days by the irrigations, and are removed 
through an outlet. 

ILLUSTRATIVE CASES 
RECENT BURNS 

Five cases, all of second degree, have been 
treated by the immediate application of envelopes ; 


in all Staph, aureus was grown from smears taken at 
the initid cleansing. All healed smmdly without 
cross-infection (a large furuncle appeared on tlie 
right wrist of Case C from which Staph, aureus 
was grown, and this delayed final healing). Full 
movements were maintained throughout, all the 
hand cases using knives and forks at their meals. 

OLD BURNS 

(j.e. 48 hours or more) 

Eleven cases have been treated, the time 
between receipt of injury and admission to this 
hospital varying from three days to two years. 
Of these 3 were naval ratings {Gases i, 2, and 3) 
admitted 72 hours after partaldng in the raid on 
Dieppe. They were all members of the same gun 
crew and were burnt when an enemy shell exploded 
close to them. Within half an hour gentian 
violet solution had been applied, with one further 
application on reaching land, and cotton bandages 
applied. It is interesting to observe that Case 3 
stated he felt his fingers slowly “ contracting ”, 
owing, he thought, to the drying of the solution. 


Case 

Areas Burnt I 

First-aid 

Treataient 

Age of 
Burn 

Days in 
Envelope 

[ Days in 
Hospital 

A 

R. losver leg under 
elastic stocking 

covering healed 
varicose ulcer 

Salad oil 

i 

3 hr. ; 

1 

27 

i 

30 

B 

Dorsum both hands, 
wrists, and finger 

Tannic acidi 
jelly. Sa- l 
line com- 
presses 

4 hr. 

left, 10 
right, 36 i 

40 

C 

Face. Anterior and 
posterior aspea 
hands 

Saline com- 
presses 

4 hr. 

13 

34 

D 

Face. Dorsum Jeft ; 
hand ! 

Nil 

4 hr. 

9 

18 

E 

Dorsum both feet 

Saline com- 
presses 

6 hr. 

9 

12 
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Case i (183). — Admitted on Aug. 23, 1942, with 
second-degree burns of whole of foot, ankle, and 
heei, areas of third-degree burns on dorsum, all 
infected. 

Treatment. — Application of envelope and irriga- 
tions ; these caused pain and the strength had to be 
reduced to i-ioo, but at the end of the week a 1-20 
solution was tolerated without pain. Active move- 
ments were encouraged from the beginning ; 80“ 
flexion of ankle was possible on the i6th day. 
Envelope removed after 26 days with healing com- 
pleted except in two areas which rapidly responded 
to 5 per cent sulphanilamidc ointment. The new 
epithelium was purplish in colour, tending to break 
down in one or two areas when wearing shoes. Kept 
oif weight-bearing until the 58th day, using crutches in 
the meantime and being given massage and wax baths. 

Discharged Nov. 12 (8ist day) with too per cent 
function and sound epithelial covering. 

Bacteriology. — Haemolytic streptococcus on the 
application of envelope. 

Case 2 (177). — Admitted Aug. 23, 1942, with 
second-degree burns involving almost the whole of 
the face, both srtits from shoul£trs to hngers, incladcng 
the axilla and scapula area on the left side. Several 
scattered areas of third-degree burns on the arms. 
Multiple blisters and large areas of raised coagulum. 

Treatment. — Taken to the theatre on day of 
admission and all areas cleansed with normal saline, 
dried sulphanilamidc powder applied and i per cent 
gentian violet solution applied to the upper arms, 
tulle gras and saline compresses to the face and hands. 
For the next three days saline baths for the hands 
twice a day ; encouraged by the physiotherapist to 
move all joints. He was extremely uncomfortable, 
perspired freely, and it was a matter of great difficulty 
to keep the arms dry. Mr. Kilncr then saw him and 
advised the application of an envelope in the form of 
a smock. This was applied on the third day and there 
followed a dramatic improvement in his general 
condition and outlook. He was comfortable, tolerating 
four-hourly irrigations very well and co-operating 
with a full range of active movement (supervised 
twice a day by a physiotherapist). Between irriga- 
tions his limbs were elevated in slings suspended from 
Balkan beams. 

The smock was changed once : he was using both 
hands at meal times on the i6th day, i.c., 13 days 
after the application of the smock. On the 26th day 
the smock was removed except for the left sleeve, as 
the right side had healed except for one or two tiny 
areas : the left side was healed in 62 days, save again 
for similar small areas. Healing was complete 
throughout on the 69th day, but as in Case i, the new 
epithelium was purplish and shiny, and blebs formed 
from time to time. Massage with lanolin was given 
on removal of the smock, which soon improved the 
condition of the epithelium. 

Discharged 93 days after admission with too per 
cent function of all joints and sound healing. A 
letter was received from this Naval rating six months 
later expressing gratitude and stating that his limbs 
were in sound condition. 

Bacteriology. — Smears taken on application of 
the envelope and at subsequent dates showed Ps. 
pyocyaneus, Staph, aureus and albus, diphtheroid 
bacilli, B. proteus vulgaris, and Str. fatcalis, but at no 
time was a haemolytic streptococcus discovered. 

Care 3 (182). — Admitted Aug. 23, 1942, with 
second-degree burns involving whole of both wrists, 
hands, and fingers ; several small areas of third-degree 


burns. Second-degree burns of whole of face. Most 
of the coagulum was raised with pus beneath. 

Treatment. — Cleansed in the theatre, dried, 
sulphanilamidc powder, tulle gras, and saline com- 
presses applied. Thereafter he had arm baths in 
normal saline twice a day, the dressings being allowed 
to float off and fresh ones re-applied after the bathing. 
He was in poor condition and loathed his baths, as 
they left him ‘ exhausted ’ : he was disinclined to 
co-operate with active movements. On the 5th day 
he was given an ana:sthetic and envelopes were applied 
to both forearms and hands. Outside these, cock-up 
splints were applied and the limbs elevated in slings 
suspended from Balkan beams with the elbows in 90” 
flexion. Irrigations were carried out four-hourly, 
the splints being removed, and active movements 
were encouraged by the physiotherapist. Eleven 
days after the application of the envelopes he was 
using both hands at meal times, so that elevation and 
splinting were discarded altogether during the day 
time. Six days later healing was complete except 
for small areas over the knuckles, which reacted well 
to sulphanilamidc ointment. Massage with lanolin 
followed, but again the epithelium showed a tendency 
to bfcfi formation after friction, such as using a bi'fh'ard 
cue or a broom. Such exercise was suspended for a 
few days until his epithelium appeared in better 
condition. 

Discharged 53 days after admission with 100 per 
cent function and sound epithelium. 

Comment. — These 3 cases were the first 
in which envelope therapy was tried ; the striking 
improvement in the general condition of all three 
and the uninterrupted progress of heah’ng with 
maintenance of function from the beginning, 
revealed convincing evidence of the value of the 
early appJicauon of this treatment. 

Case 4 (301), — ^Admitted Nov. 2, 1942. A member 
of the R.A.F. who eight days previously received 
extensive scalds on the dorsum of the right foot. 
Various applications had been used, including gentian 
violet, liquid paraffin, saline, and acriflavine, the foot 
being covered with bandages after every treatment. 
On admission the area was infected, with raising of 
the coagulum and slough formation. 

Treatment. — ^A n envelope was applied on the 
day of admission, changed in three weeks, this being 
renewed after another three weeks with healing 
complete save for one small area the size of a sixpenny 
piece. Wax baths and massage with lanolin followed 
and active movements had been supervised from the 

beginning. ... ■ , c „ r. 

Discharged 69 days after admission with full func- 
tion and sound epithelium. 

Bacteriology. — On admission haimolytic strepto- 
coccus, Staph, aureus, diphtheroid bacilli. 

Nov. 18 ; No change. 

Dec. 10 ; Staph, aureus and almis. 

Dec. 16 ; Staph, aureus and diphtheroid bacilli. 

Comment. — Htemolytic streptococcus dis- 
appeared during treatment in the envelope. 
Duration of hospitalization would have been 
considerably reduced had the envelope been 
applied immediately after the accident. 

Case 5 (422). — Admitted March ii, 1942- A 
member of the W.A.A.F. who scalded her left lower 
leg just above the ankle on Jan. i whilst on leave. 
Her own doctor applied gentian violet. On returning 
to her unit she attended the sick bay three times a day 



envelope treatment 

for dressings and various applications were tried. 
For seven weeks prior to admission to this hospital 
she had been in bed in the sick bay having sulphanila- 
mide powder and saline compresses applied to the 
area three times a day. Apparently from time to 
time new epithelium was seen growing in from the 
edges, but this soon disappeared. A few days before 
admission a generalized rash appeared and persisted. 
On admission there was an irregular granulating area 

4 in. in diameter, with an imeven base, quite clean. 
There was a generalized hard papular rash tvith 
several pustules. 

Treatment. — ^Envelope applied without an anes- 
thetic and in seven days the ulcer had been reduced 
in size to i in x i in. Envelope removed on the 
i6th day, massage with lanolin following. 

Discharged on the 42nd day after admission with 
100 per cent function. 

Bacteriology. — ^Debris only. Culture sterile. 

Comment. — ^An example of over-zealous use 
of sulphanilamide powder as a local application, 
and of too frequent dressings. 

Case 6 (237). — ^Admitted Oct. 12, 1942. A child 
aged 6 years, who received third-degree burns of the 
right lower leg in May, 1942. She was admitted to 
the local hospital and three or four weeks later she 
had fever, cyanosis, pallor, hfematuria, and was 
mentally deranged. These symptoms were attributed 
to poisoning by sulphanilamide, which had been given 
for two weeks in the form of twice-daily apphcations of 

5 per cent sulphanilamide ointment, 36 hours of 
generous application of pure sulphanilamide powder, 
and 24 hours of 0-5 g. by mouth four-hourly. This 
drug was stopped at once and eusol used as a local 
appUcaiion. On admission her general condition was 
poor, she was frightened at the thought of having the 
dressings changed, and presented a granulating area 
involving the whole circumference of the middle-third 
of her right lower leg. Hemolytic streptococci were 
found in her throat and also in the granulating area, 
together with Staph, aureus and albus. 

Treatment. — An envelope was applied and 
immediately her fear of dressings disappeared, for 
the irrigations were painless. Her general condition 
improved, appetite was regained, and she co-operated 
well with her active movements. The envelope was 
changed in a month, by which time the htemolytic 
streptococcus had disappeared, the other organisms 
persisting. Healing had progressed very well, but 
after three weeks in the new envelope little further 
progress was made although the streptococcus had 
not reappeared. The envelope was removed on the 
43rd day and the unhealed area, measuring in. x i 
in., was dressed with cod-liver oil. Progress was very 
slow, and on the 59th day there was a breakdown of 
the surroxmding epithelium, increasing the size of the 
ulcer to 2 in. x il in., and the streptococcus was 
grown from the area and from the throat. The wound 
was dressed with a very small amount of sulpham'la- 
mide powder, tuUe gras, and saline ; this was followed 
by the disappearance of the streptococcus, so that on 
the yrst day a Thiersch graft was applied. This 
failed, coinciding with the reappearance of the strepto- 
coccus. Pinch grafts were tried three weeks later, 
but these failed, the streptococcus persisting in the 
leg and throat. Tonsillectomy was performed on 
Eeb. I, 1943, and the leg dressed with saturated 
sodium sulphate. Four months after admission there 
was an ulcer i in. in diameter anteriorly and four 
smaller ulcers posteriorly from which the strepto- 
coccus was grown. Propamidine was applied on 
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alternate days for 10 days, resulting in the healing of 
the anterior ulcer and three of the posterior ulcers. 
A scanty growth of streptococci was obtained from the 
remaining ulcer. A week later this ulcer had increased 
in size and a second course of propamidine was given, 
resulting in a reduction in size, but the organism still 
persisted. On April 19, i.e., six months after admis- 
sion, there was an increase in the amoimt of discharge 
from the posterior ulcer and there was a small ulcer 
anteriorly. Propamidine dressings were then applied 
at intervals of nvo or three days for a month, by which 
time both ulcers had healed and during which a 
negative report was received. 

Discharged 10 months after admission with full 
function and completely healed. Follow-up exam- 
inations have been made three and again six months 
after the date of discharge. The leg is of good shape 
and the area remains soundly healed. 

Comment . — A patient hypersensitive to sul- 
phonamides who carried hffimol3rtic streptococci 
in her throat despite tonsillectomy. These 
organisms had disappeared whilst the leg was in 
the envelope, only to reappear when this was 
removed. Propamidine in the dosage recom- 
mended failed to bring about complete healing 
or the disappearance of the organism, but a third 
trial extending well beyond the ten days brought 
about a cure. 

WOUNDS WITH SKIN LOSS 
Case 7 (232). — ^Admitted Oct. 13, 1942. A girl, 
aged 17, whose dress caught fire on Nov. 21, 1940, as 
the result of which she received burns of both thighs, 
both lower legs, the back, right upper arm and elbow, 
left hand and elbow. 

She was admitted to her local hospital the same 
day and remained there as an in-patient for six months. 
During this time various forms of local therapy were 
tried, including (a) acriflavine dressings, (6) tannic 
acid, (c) liquid paraffin, (d) eusol, (e) eucalyptus oint- 
ment, (/) cod-liver oil, (g) small Thiersch graft from 
lower leg to thigh. Throughout her stay in the 
hospital she lay flat on her back with a pillow under 
her knees. 

At the end of six months her mother took her home 
against medical advice : her own doctor paid frequent 
visits, repeatedly applying tannic-acid spray to the 
large unhealed areas on the thighs and legs. After 
seventeen months of this treatment at home she was 
sent as an in-patient to a hospital in London where 
she was given a transfusion of whole blood and trans- 
ferred to Stoke Mandeville Hospital fourteen days 
later. On admission there was marked pallor of skin, 
she was thin and under-developed for her age, and 
was extremely apprehensive at the thought of having 
the dressings changed. Local findings : (i) Whole 
of the anterior surface and half the circumference of 
the right thigh and the upper two-thirds of the 
anterior aspect and half the circumference of the left 
thigh were covered with pink protuberant granulations; 
extreme wasting of the thigh muscles. (2) 45° flexion 
contracture of both hips and 90° flexion contracture 
of both knees. (3) Granulating areas about 24 in, in 
diameter on the buttocks and middle of the posterior 
aspect of the lower legs. Pathological findings : 
Haemoglobin 65 per cent ; colour index 0-7 ; Group 
AB. A growth of Staph, aureus and diphtheroid bacilli 
from all areas. 

Treatment.— Full-leg Stannard envelopes applied 
under anesthesia the day after admission, preceded 
by cleansing of the areas in the routine manner. 



j lordosis ,U(,(i weU months 

^L^couid waih two ^(.5. elapsed 

-?S^ 01 cede- and a 

CoUtnaen ■ accid ^ slopes i^ave 

in time would h 

been ^y° continuation /vcbildj 

. __Admitted 

Ut^S^-ffeceS ^^‘^Jfof^ht ahow 

furns of ^x^sed^.^S' 


^Tiatct the Ptoi^^^aV was touo>,^- 

tcXvcd a^^SetcnveioP=- disapP^"^' 

application 01 ^ example ^ccus dunn& 

xunmnb upper 

admitted too r tet, ^gter, ai 


involving the wh^jj^aulatmS a ^j,xh 

X% and lower i®^^velopes pfocyan^'!^ ^ay ^e 

i^"‘="T^itTWSi«C;7ete grown P^o^^bie i9* feeing 
legs, fr°tn,'^^phtheroid hac^ ^j^me organ g^xensior 

‘ T«i(s, and dip ^v-anged, tn of tun adde< 


Sn^u air & 

fd upP^^%'t?bSaft °f/Sa/rfa— 5s if’t^r^ 

wrel hums of the P heen gW followed S 
applieatiott t ^^gn apph 

an next day. 

removed tn 


Te S1-- Envelopes w«e apP^ 
^"‘^^T^iiTWSitT^ere gro!(Si On the t9th JaV^^^g 

legs, fr°tn,'^^phtheroid hac^^ ^j^me organ^ extension 
aureith and dP changed^ ^^j^rion of tu padded 
"envelopes ^as g^° of*ele£tf^|^”d the pint 
found. Se movement apphed h n rhe 35* 
during aetWamer wire w^^^ envelope. ^^as apP^n. 

*e unhealed are 



OF BURNS AND WOUNDS 31 


ENVELOPE TREATMENT 

pattern because the amount of discharge between 
irrigations was small. An envelope was immediately 
applied, the first irrigation being carried out three days 
later and subsequently twice a day with the 1-20 
solution. There was a too per cent take of this graft, 
and ten days after applying the graft the splint was 
discarded during the day, when active movements 
against resistance were encouraged. On the 63rd 
day a smear revealed Staph, aureus and diphtheroid 
bacilli ; the next day a sheet of Thiersch graft was 
applied to the remaining unhealed area, followed by 
the immediate application of an envelope. There- 
after treatment was as before, but this time there was 
a small area of failure of take measuring i in. x 1 in. 
The envelope was removed 18 days after applying 
the graft, followed by cod-liver oil dressings. Re- 
education in walking was commenced, a slow process 
because of troublesome oedema of ankle and foot after 
weight-bearing. 

In the 17th week after admission he was walking 
without limp or oedema, with a sound covering of skin 
throughout; but as the ward was in quarantine 
because of chicken-po.x, discharge was delayed for a 
iws'fcta ■acs xteete. 

Comment. — ^An example of successful sheet 
Thiersch-grafting during envelope therapy in the 
presence of discharge containing Ps. pyocyaneus 
and Staph, aureus. The grafting could have 
been carried out earlier had envelope therapy been 
instituted at the beginning. 

INDOLENT ULCER WOUNDS 

Case 10 (383). — Admitted Feb. 2, 1943. A female, 
aged 3X years, who had injections for varicose veins 
in her right leg in March, 1938, followed by septi- 
ca:mia, suppurative arthritis, and eventually ankylosis 
of the right hip, ankle, and tarsal joints, and a limited 
range of movement of the knee. An ulcer i in. in 
diameter immediately below and behind the internal 
malleolus had remained unhealed for four years. 

On admission this ulcer was covered with a firm 
scab which apparendy formed from time to time and 
then separated, leaving the ulcer as before. 

Treatment. — An envelope was applied and three 
weeks later healing was complete. The envelope was 
removed and a Viscopaste bandage applied to the 
lower leg ; the patient was allowed up from this ume. 

Discharged 5 weeks after admission — ulcer healed, 
complete return of function possible prior to admission. 

Progress. — She was seen six months later when 
the skin over the ulcer area was still sound and had 
not given any trouble since the date of her discharge. 

Case II (374). — ^Admitted Jan. 15, 1943. A sailor, 
who on Oct. 8, 1942, caught his left heel between the 
moving platform of a gun and the deck of the ship, 
sustaining a lacerated wound from just below the 
internal malleolus, ruiming downwards and forwards 
almost to the outer side of the sole. This extended 
down to the os calcis ; there was no fracture and the 
wound after excision of the edges was sutured, fol- 
lowed by the application of a lower-leg piaster. This 
plastM was removed three weeks later, but healing 
was incomplete. He could not walk because of pain, 
and local dressings were applied. On admission there 
was an unhealed area below and behind the internal 
malleolus i 4 in. x i in., pear-shaped, a clean granu- 
lating base shallow above and deep below. 

Ti^tment. — ^A n envelope was applied, the smear 
revealing Staph, aureus only. Healing was complete 
m SIX weeks ; he had been using crutches throughout. 


and in the 7th week re-education in walking was 
begun. 

Discharged ii weeks after admission with 100 per 
cent function and fit for duty. 

Comment. — ^This case had defied all efforts 
with local applications and was referred to this 
Unit with the suggestion that a skin-graft was the 
only solution. 

Case 12 (350). — ^Admitted Nov. 19, 1942. — A 
sailor who received a shrapnel wound resulting in a 
compound fracture of the right fourth metatarsal. 
The edges of the wound were excised, fragments of 
shrapnel removed, and a lower-leg plaster applied. 
On admission there was an unhealed wound li in. x 
2 in. over the dorsum of the fourth metatarsal. 

Treatment. — ^An envelope was applied : the 
smear revealed haimolytic streptococci. Healing was 
complete in the 9th week. Thereafter he was given 
saline soaks, wax baths, and massage with lanolin, 
followed by re-education in walking. 

Discharged II weeks after admission with 100 per 
cent funedon and fit for duty. 

Comment. — ^Delayed healing due no doubt 
to unrecognized presence of hmmolytic strepto- 
coccus. He was transferred to this Unit with 
the suggestion that he was a suitable case for the 
application of a direct flap from the other leg. 

CONCLUSIONS 

Envelope therapy provides a reliable yet 
simple method of treating burns and wounds 
with full-thickness skin loss. 

In the majority of oux cases we were asked 
to undertake treatment some time after the 
original injury ; our experience leads us to believe 
that if this therapy had been instituted at once 
much time and pain would have been saved, and 
damage caused by infection prevented. It would 
appear to be an ideal method of eliminating the 
hsemolytic streptococcus, and reducing risk of 
cross-infection to a minimum. 

Two further striking features have been the 
dramatic improvement of general condition and 
the maintenance of full fimction in every case. 

The method compares favourably with others 
in common use : the pain and repeated disturb- 
ance of newly-regenerated epitheUum with con- 
stant risk of infection and cross-infection, the 
bugbear of other methods, are entirely avoided. 

SUMMARY 

1. The objects of treatment of bums and 
wounds with skin loss of varying degree are 
outlined, and it is shown how envelope therapy 
fulfils these. 

2. The technique of sterilizing Stannard 
envelopes is described. 

3. The method of using the envelopes is 
described in detail. 

4. Methods of combining skin-grafting with 
envelope therapy are explained. 

5. Several case histories are given, showing 
the value of the method in recent and old bums 
and wounds with skin loss. 
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THE DIAGNOSIS OF THE DEPTH OF SKIN DESTRUCTION 
IN BURNS AND ITS BEARING ON TREATMENT* 

By DAVID H. PATEY and R. W. SCARFF 

FROM THE WARDS AND FROM THE nLANO-SUTTON INSTITUTE OF PATHOEOOY, 

THE MIDDLESEX HOSPITAL 


During the air raids of 1940-41, when a number 
of cases of burns were admitted to the Middlesex 
Hospital, we were impressed by the difficulty 
which even experienced observers found in 
assessing accurately the depth of skin destrucdon 
during the acute phase. The prognosis of burns 
depends very largely on the depth of skin destruc- 
tion ; the principles of treatment of a superficial 



Fig. i8.' — Blister with intra-cpithelinl separation. 
Hasmatoxyhn and eosm. ( x 20.) 


burn may be quite different from those of a 
deeper burn, and it is unfair to compare the 
results of different types of treatment unless it 
can be proved that the cases were strictly com- 
parable. We therefore decided to see whether 
histological methods were a practical means of 
obtaining more accurate information about the 
depth of skin destruction in burns. Our first 
investigations were of patients admitted to the 
hospital with accidental burns, from whom 
portions of burnt skin were removed and micro- 
scoped. 


* A preliminary report (unpublished) was read at 
the meeting of The Association of Surgeons in 
July, 1943- 


Further to correlate clinical and histological 
appearances the investigation was extended to 
burns produced experimentally under standard 
conditions in the skin of breasts immediately 
before removal for carcinoma. Our results may 
therefore conveniendy be considered under the 
two headings : (i) Clinical material ; (2) Experi- 
mental material. 



CLINICAL MATERIAL 
histological examination 

The most obvious material for histological 
investigation in patients with burns is the skin 
separated by blistering. This shed blistered 
skin is found to be well fixed by the heat of the burn 
and makes reasonably good histological material. 
We find that there are two planes of separation 
in blistering — through the stratum granulosum 
(Fig. 18) and deep to the stratum malpighii 
(Fig. ig), in the latter all the surface epithelium 
being lost but leaving hair follicles and glandular 
structures in the dermis. In neither our clinical 
nor experimental material have we found any- 
thing to support the conception of a plane of 



33 


KIN DESTRUCTION IN BURNS 


separation deep in the epithelium leaving behind 
the interpapillary epithelial processes (rete pegs) 
on which so much stress used to be laid in the 
older classifications. Blistering appears to be an 
active protective mechanism, and a rapid means 



Fig. 20. — From palm of hand. Apparently deep 
separation, but material consists of keratin and superficial 
epithelium only. Hajmatoxylin and eosin. ( x 45.) 

for throwing off damaged or killed epithelium. 
There is no similar rapid vital mechanism for 
throwing off necrosed dermis, which is separated 
by the slower mechanism of the formation of a 
granulation tissue barrier. But at high tempera- 
tures, blistering may be simulated by the purely 
physical process of maceration, in which layers 
of the dermis may flake off. 

A bum covering a large area constitutes a 
mosaic work of varying depths of destruction. 
Clinically, the assessment of the depth of epithelial 
destruction tends to be influenced by the thick- 
ness of the shed blistered skin. But this is mis- 
leading, as in situations in which the epithelium 
is thick, e.g., the palm of the hand, there may be 
a thick blister even though the plane of separation 
is through the stratum granulosum, whereas in 
situations in which the sUn is thin, e.g., over the 
back of the hand or over the breast, a thin and 
apparently insignificant blister may contain the 
whole of the surface epithelium. By micro- 
scoping representative samples of blistered skin 
from different areas, a truer picture of the pattern 
of epithelial destruction may be built up. We 
hpe had two striking cases in which a first clinical 
diagnosis of deep epithelial destruction in the 
palm of the hand and superficial epithelial des- 
truction in the forearm has been proved by histo- 
logy to be just the reverse (Figs. 20, 21). The 
subsequent clinical course confirmed the histo- 
logical findings. 

In severe cases of burns it is often easy to 
recogmze with the naked eye that there has been 
whole-thickness skin destruction from its dead 
yellowish-white or brown appearance. In many 
of these cases of obvious whole-thickness skin 
destruction there is no blistering, the necrosed epi- 
thelium remaining fused with the necrosed dermis. 
But the demonstration that the epithelium shed 
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by blistering is separated at a given plane gives no 
information as to the state of the dermis deep to 
the blister and usually the diagnosis that there has 
been coagulation necrosis of the dermis in addition 
to the blistering is not made on the immediate 



Fig. 21. — From forearm of same case as gig. 20. The 
apparently thin membrane contains all the surface epi- 
thelium. ( X 45 .) 


appearances but on the progress of the case. It is 
to this question of the immediate diagnosis of 
dermal destruction not obvious to the naked eye 
that we have particularly directed our attention. 

Coagulation necrosis of the dermis can be 
recognized histologically. With haematoxylin and 
eosin, it stains slightly more deeply than the 
normal dermis and presents a condensed and 
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Fig. 22 . — ^Experimental burn stained by WerlhoPs 
method. ( x 2 75.) 

hyaline appearance. We also found that coagula- 
tion necrosis of the dermis stains differentially 
black with Werlhof’s elastic stain (Fig. 22). 
Leach, Peters, and Rossiter (1943) have also 
noted that collagen fibrils damaged by burning 
show an increased affinity for basic dyes whilst 
their affinity for acid dyes is decreased. 

FACTORS IN HEALING 
With surface epithelial destruction only, even 
if complete, rapid primary epitheUah'zation in 

3 
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situ should in theory be the rule if the hair 
follicles and glands in the dermis are not damaged 
either by the original burn or subsequently. As 
we have already stated, there is, no evidence for 
regeneration from the interpapillary processes of 
the skin (rete pegs), and from our observations 
it seems almost certain that the areas of regenera- 
tion formerly attributed to this cause are in 
reality derived from the ducts of follicles or 



Fig. 23 — Section of sUn-graft. Shows the line of 
removal in dermis passing through glands and hair follicles. 

C' 45.) 

glands. The importance of these dermal epi- 
thelial structures has been emphasized in recent 
years by a study of the donor area in partial- 
thickness skin-grafts (e.g.. Brown, 1943). Fig. 23 
illustrates a section of such graft from one of our 
cases, from which it can be seen tiiat the whole 
surface epithelium has been removed. Yet re- 
epithelialization of the donor area was complete 
in 14 days. Therefore, in burns with surface 
epithelial destruction only, the object of treatment 
should be to combat factors tending to destroy, 
damage, or interfere with the growth of the 
epithelial structures in the dermis. The chief 
damaging factors are three ; sepsis, cedema, and 
trauma, either traumatic dressings or the trauma 
of unrelieved weight-bearing. We have, like 
others, found evidence to support the importance 
of these factors, of which sepsis is the chief, and 
probably the main advances in the modern treat- 
ment of burns derive from chemotherapeutic 
advances in combating sepsis. Chronic oedema 
is a recognized inhibiting factor in healing and is 
now as a routine combated by gravity or by 
pressure dressings. The importance of the 
trauma of unrelieved weight-bearing is less 
generally recognized. It is frequently seen in 
the delay in the healing of the sldn over the calf 
and over the inner side of the elbow, points on 
which the weight of the limb in bed particularly 
bears. It is a special problem in burns involving 
the whole circumference of the trunk. 

Cases with dermal destruction present a 
different problem. The English school of plastic 
surgery (e.g., MeIndoe, 1940) deserve the main 
credit for emphasizing that in these cases the 


object of treatment should be to replace the skin 
destroyed by grafted skin as soon as possible. 
In many cases, the diagnosis of complete skin 
destruction is easy clinically, and a primary 
debridement and skin-grafting is possible. In 
the majority of cases, however, a diagnosis of 
the degree of dermal destruction is not possible 
in the acute stage, so that the standard treatment 
is expectant, with secondary grafting during the 
granulating phase. If sample pieces of dermis 
are cut out and examined microscopically, the 
degree of dermal necrosis can be seen. But 
this method has obvious disadvantages in practical 
application. 

APPLICATION AND LIMITATIONS 
OF METHOD 

On a histological basis, burns of the skin can 
be classified in two groups : (i) Burns with 
surface epithelial destruction only ; (2) Bums 
with surface epithelial destruction plus varying 
degrees of dermal destruction. The first group 
can again be subdivided into : (a) Superficial 
blistering ; (Jb) Deep blistering. . 

The classification of burns into ist, 2nd, and 
3rd degree and so on, is undesirable owing to the 
variety of classifications and consequent con- 
fusion. For clearness, in describing a burn, the 
depth of tissue destruction should be stated in 
words. 

In many cases it is obvious that there is 
coagulation of the dermis, but in most it is 
impossible to be certain on the point clinically, 
and it is in these instances that histological control 
is especially valuable. Great assistance is given 
if examination of the material shows that the 
separation is intra-cpithclial in character, as in 
these cases dermal damage is improbable; the 
material is less valuable if, as is frequently the 
case, there is complete shedding of the surface 
epithelium, as there is usually no indication of 
the presence or amount of underlying dermal 
damage. Another objection to the method too, 
is the time that must elapse before the section is 
produced. It is these limitations that have led 
us to carry out experimental work to find a 
rapid method for estimating the degree of dermal 
involvement. 

EXPERIMENTAL MATERIAL 

In an endeavour to find a rapid method of 
assessing the depths of burns, we made some 
experimental burns on the skin of breasts immedi- 
ately before removal for carcinoma. 

Standardization of Technique. — ^After the 
trial of various methods for producing experi- 
mental burns, including diathermy and a glass 
test-tube, we finally used as a standard a metal 
test-tube approximately i cm. in diameter con- 
taining paraffin wax into which was inserted a 
centigrade thermometer which passed through a 
double perforated cork. The metal of the test- 
tube transmitted heat better than glass, and the 
fear of breaking was absent. The test-tube 
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was heated up to the desired level and its base 
applied for the determined time. The skin used 
was that of the breast at the beginning of an 
operation for carcinoma. The number of applica- 
tions to any one breast varied, but was usually 
four or five. Note was made of the temperature 
and time of each application and a comparison 
subsequently made with the histological appear- 
ances. This procedure gave the opportunity 
for the study of the appearances of the whole 
thickness of the skin after burning, and not 
merely of the shed blistered skin as in most of the 
clinical material. 

Results. — There is no absolute response of 
skin to a given temperature for a given time. 
The effects may vary both with the condition of 
the skin and the burning agent. For example, 
when, in the earlier stages of the investigation, 
we used a larger test-tube than we finally used, 
the burn effects for a given temperature and 
time were more marked, owing presumably to 
the greater cooling effects of the blood-vessels 
the smaller the area burnt. With our standard 
technique, we found that at 8o° C. for to seconds 
there was complete separation of the epithel- 
ium without histologically demonstrable dermal 
changes ; above this temperature increasing 
degrees of dermal necrosis could be seen. 

Clinical Use of Stains. — We have already 
noted that coagulation necrosis of the dermis 
stains black with Werlhof’s elastic stain. This 
finding led us to explore the possibility of the use 
of a stain clinically on burnt areas which would 
pick out the areas of dermal necrosis. The most 
satisfactory so far has been a modified Van 
Gieson’s stain (picro-fuchsin) — a o-2 per cent 
solution of acid fuchsin in a half saturated solution 
of picric»acid in water (approximately i per cent). 
This is normally bright red in colour. If applied 
to an area without dermal necrosis the area stains 
red ; such an appearance is seen in the donor 
area of a skin-graft or in a burn with only surface 
epithelial destruction after the blister has been 
wiped off. With minor degrees of dermal 


necrosis a yellowish tinge appears, and where 
this necrosis is marked a bright yellow tinge 
results without any red. The necrosed dermis 
seems to pick out specifically the yellow of the 
picric acid. We surest that by some such 
method of differentiation as this, a large nuniber 
of cases of dermal necrosis may be recognized 
clinically in the acute phase, and treated by 
primary debridement and skin-grafting. 

SUMMARY 

1. An attempt has been made to achieve by 
histological methods a greater degree of accuracy 
in estimating the depth of destruction in skin 
burns. 

2. A standard technique for producing experi- 
mental burns in human skin is described. 

3. Histological examination of the shed blis- 
tered skin is of value in the determination of the 
depth of damage and in the control of treatment 
of superficial burns. 

4. Such examination is especially valuable if 
it shows the plane of separation to be intra- 
epithelial ; it is of less value if it shows complete 
epithelial separation, as there is no indication of 
the presence or extent of the tmderlying damage. 

5. The degree of dermal destruction can be 
assessed by di&rential staining of whole-thickness 
skin sections, but the taking of such sections on a 
large scale has practical objections. 

6. Attempts have been made to find a stain 
which, applied to the burnt area in the patient, 
will give some naked-eye indication of the degree 
of dermal involvement. A modified Van Gieson’s 
stain has been found useful for this purpose. 
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RECENT ADVANCES IN THE TREATMENT OF CARCINOMA 
OF THE MOUTH AND JAWS 

By T. H. SOMERVELL 

NEyYOOR, TRAVANCORE, S. INDIA 


In the coastal districts of South India and Ceylon 
epithelioma of the mouth, including tongue, 
jaws, cheek, and lips, is extremely common, and 
occurs far more frequently than cancer or sarcoma 
in all other situations put together. Twenty 
years’ experience of treating this variety of carci- 
noma in a large mission hospital in South India 
(The London Mission Hospital, Neyyoor, Travan- 
core) has enabled the writer to study, and to 
practise extensively, various methods of treatment 
— by operation and by radium and X-ray therapy. 


and by these latter combined with operation — 
and to devise certain improvements in technique 
which, he feels, should be more widely known. 

Out of the 10,480 operations for malignant 
disease {Table I) performed in this hospital during 
the years 1923-42 inclusive, 8439 were done for 
epithelioma of the mouth, including cheek, lips, 
tongue, and jaws, these operations being per- 
formed on 4853 patients. Of these the number 
of cases of epithelioma in the various situations 
is shown in Table II. 
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Table I. — ^NUMBER OF Operations for Malignant 
Disease in Various Situations Performed 
AT Neyyoor Hospital, during the Years 
1923-1942 inclusive 


Mouth ; 


Upper jaw 

349 

Lower jaw 

133S 

Cheek 

2177 

Tongue 

623 

Diathermy of Cheek 

356 

Glands 

2590 

Breast 

H3 

Penis 

171 

Rectum 

48 

Cervix 

558 

Skin 

316 

Larynx and pharynx 

62 

Other 

277 

Abdominal : 


Stomach 

87 

Ovary 

23 

Intestine 


Total operations for carcinoma; 


Primary 

9129 

Secondary' 

996 

Sarcoma, etc. 

355 

Total operations for malignant disease 

10,480 


Total operations for malignant disease of mouth 7445 
Total patients with malignant disease of mouth 4853 


Table II. — Site Incidence of 
Epithelioma of Mouth 


Cheek and lips 
Lower )aw 
Upper jaw 
Tongue 


2533 (52 per cent) 
1338 (28 per cent) 
3-)9 ( 7 per cent) 
633 (13 per cent) 


Total cases 4853 

Separate operations on glands 2590 
Plastic operations, tube-flaps, etc. 995 


Total operations for carcinoma of 
mouth, 1923-42 8439 


That this large number of cases of buccal carci- 
noma should have been dealt with in a single 
hospital of 200 beds in South India is a remark- 
able fact, and my colleague Dr. I. M. Orr and I 
studied the subject for some years ; Orr (1933) 
made a survey of some 669 cases, with regard to 
their habits of betel-nut chewing, their diet, 
social status, etc., and pubUshed the results, 
including several definite findings which mainly 
have to deal with the constituents of the betel-nut 
and its concomitants. 

It is not my intention to discuss in this article 
the question of aetiology, as the findings recorded 
in the above paper ten years ago still seem to 
afford a fairly complete and satisfactory explana- 
tion of the high incidence of epithelioma of the 
buccal cavity in certain parts of South India and 
Ceylon. It may, however, be interesting to 
summarize them as follows : — 

1. Chemical irritation due to the alkaloids 
produced by the action of hme on the tobacco 
chewed with the betel leaf and areca nut. The 
more prolonged this irritation, the more likely 
is it to lead to epithelioma. Thus : — 

2. Poor people who keep their quid of betel 
in the mouth for a long time (sometimes all night) 
are more prone to cancer of the mouth than are 
those who can afford to change the betel-nut at- 
frequent intervals. 


3. Vitamin-A deficiency is an aetiological 
factor, the disease being most common in those 
areas where diet is most deficient in vitamin A 
(McCarrison, 1931). 

4. The use of lime made from shells is more 
injurious than is lime made from limestone, 
owing to its fine division and rapid setting free 
of the alkaloids from the tobacco. Hence the 
high incidence of cancer of the mouth in the 
districts near the sea coast where shell-lime is 
used. 

5. Cancer of the mouth is common only in 
Travancore, Madras Presidency, and Ceylon, 
the three areas of India where tobacco is used 
with the betel leaf. Certain kinds of tobacco, 
notably the strong Vadakkan tobacco of South 
India, and the tobacco of Jaffna, Ceylon, are more 
prone to cause cancer of the mouth than are the 
milder tobaccos such as those grown around 
Madura. (See also Snijdcrs and Straub, 1923.) 

6. The betel leaf and areca nut are in them- 
selves harmless in this respect. So is the tobacco 
tmlcss mixed with lime. Orr sums up his results 
in the following paragraph, taken from the annual 
report for Neyyoor Hospital in 1936 : — 

“ Cancer of the mouth is still and probably 
always will be our really characteristic indigenous 
disease in Travancore. If the Government were 
to put an embargo, or a very high duty, on certain 
kinds — nvo only — of tobacco, we believe they 
could cut out with a stroke of the pen some 70 
per cent of the cancer in this country. But as 
the research which has resulted in this finding 
was performed in a Mission and not a Government 
institution, it is unlikely that it will be accepted 
as authoritative in India. Be that as it may, the 
fact remains that over 500 of our operations each 
year are for the relief of cancer of the mouth, 
tongue, jaw, and cheek. And 90 per cent of the 
disease arises from chewing two kinds of tobacco 
with the betel nut. The other four or five kinds 
which are used locally seem to have little or no 
deleterious effect.” Since this was written we 
have done some 800 operations every year for 
carcinoma of the mouth, and we have seen no 
reason to alter or to modify the above conclusions 
during the ten years that have elapsed since 1933, 
when this investigation was made. 

The aim of the present ardcle, however, is 
not to discuss the aetiology of this disease, but its 
treatment. In the course of the last twenty 
years we have been led gradually to see what is in 
all probability the best treatment for any particular 
class of case. In many this is by operation; 
some are best dealt with by electro-coagulation 
with diathermy ; many require radium ; a few 
should be treated by deep X-ray therapy; and 
a good number require a combination of two or 
more of these lines of treatment. As there must 
be very few hospitals of this size in the world 
where so many cases of buccal cancer are seen or 
dealt with, I venture to submit to my fellow 
surgeons some of the more important points in 
technique of operation, radium application, etc.. 
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which we have found out or evolved during these 
twenty years. We have likewise seen many of 
the limitations of the various methods of treat- 
ment, and have seen disasters, too, both in our 
own cases and in those of other clinics where 
the treatment has been wrongly applied. 

The work of a hospital in a country district 
in India sulfers from one great drawback, of special 
importance in dealing with malignant disease. It 
is almost impossible to follow up cases as we 
should like to do. Many recurrences go straight 
to other doctors or hospitals, and we never hear 
of them again. Many go to quacks and rapidly 
die tmder their hands— and we know nothing of 
their fate. On the other hand, we are constantly 
seeing the failures of other surgeons and clinics, 
and a great many of the recurrences we see are 
from other hospitals. Anything in the nature of 
complete statistics of our cases is therefore out of 
the question. We do, however, keep in touch 
with a certain number of our cases, and we see 
them often, years afterwards, when they come 
bringing some other patient for our treatment. 

But after all these years, one can at least feel 
that one has a fairly good idea as to what is the 
rate of recurrence of each class of case, and one 
learns in a general way, not by keeping records of 
figures, what is the relative value of radium, 
operation, X rays, and their combination, in 
dealing with these cases. This paper, then, will 
not be burdened with figures. But of more real 
value, I maintain, than any set of figures are the 
general impressions one has obtained, and the 
improvements in technique of operative methods 
which we have found out and evolved in the 
course of dealing with so many cases of cancer of 
the mouth. Experience rather than statistics, 
then, must be the foundation of these remarks. 

THE TREATMENT OF BUCCAL 
CARCINOMA 

The habit of chewing betel nut and tucking 
the quid into the cheek should, we might suppose, 
aifect the cheek and the gums in almost equal 
proportion. But such is not the case ; the gums 
seem to be more resistant to cancer-producing 
irritation, so that the greater proportion of our 
cases begin to show malignancy on the cheek. 
From the cheek the growth, if neglected (or 
treated by quack ‘ physicians ’, as is the case with 
most of our patients), spreads in a few weeks to 
one or both jaws. From the tongue such spread is 
far more rare, the growth being confined to the 
tongue itself until a very late stage is reached. 

I. Cheek and Lips. — In general, it may be 
said that growths of the cheek are fairly sensitive 
to radium, except when they are very superficial 
and of the leukoplakic type. The softer and more 
fleshy the growth, the more successful is radium 
likely to be. The harder and more approaching 
to leukoplakia is the growth, the less effective is 
radium. For this latter type of growth, we 
employ an excision with diathermy, followed at 
once by the insertion of radium needles around 


the edge of the growth, a few milligrammes of 
radium being inserted in the intervening space 
originally occupied by the growth. 

Leukoplakia of the cheek, especially if the 
Kahn test be negative, is to be looked upon with 
grave suspicion (Lane Claypon, 1930 ; Cheatle, 
1930). Such cases we invariably treat with dia- 
thermy, sometimes also using radium as just 
described. Leukoplakia of the tongue, however, 
only appears to become malignant if it is of a very 
thick and dense type. Stewart (1931) considers 
that all leukoplakia of the tongue is potentially 
cancerous, with which I agree ; but I should not 
subject the more harmless looking leukoplakias 
of the tongue to diathermy if there was the proba- 
bility of keeping in touch with the patient ; the 
thick variety, however, calls for diathermy and 
radiiun, or at least for a biopsy before it is con- 
sidered safe to leave it. 

When radium therapy is given, the dangerous 
and unknown growing edge is first dealt with, and 
the intervening space, radiated in part by the 
cross-fire of the surrounding needles, may require 
only a few milligrammes of radium. In general, 
it may be said that radium needles of i cm. active 
length each containing i mg. of radium element, 
if placed i cm. apart, should be in a cheek for 10 
days. That is to say, each cubic centimetre of 
epithelioma requires approximately 250 mg.-hr. 
of radium. This is not a strictly accurate state- 
ment, and I prefer personally not to talk or 
think in ‘ milligramme-hours ’ j for double the 
strength of radium mentioned (i.e., 2 mg. per 
I c.c. active length of needle) has much the same 
effect in 4 days as the single mg. needles have in 
10 days. A 5-mg. needle of 3 cm. active length 
is just about twice as effective as a 3-mg. needle of 
the same length. For a soft grovrth in the tongue 
or lip or any fungating growth, i mg. radium 
per I c.c. of tissue is effective in about 8 days. It 
is advisable always to add 20 or 25 per cent to the 
estimated amotmt of radium, in case of irregulari- 
ties in the distribution of the needles, or unex- 
pected radio-resistance of the tissue. It is of 
supreme importance that underdosage of radium 
should never on any account be given. 

Large, fungating growths of cheek or lip can 
have the fungating part removed by the diathermy 
knife, in order to save radium, which is used for 
the non-projecting part of the growth and the 
tissue inunediately around its edge. This method 
leads to a worse cosmetic result than the use of 
radium for the entire growth. Some of the 
normal tissue is destroyed by the diathermy which 
radium, used alone, would preserve. But by this 
method more radium is available for the other 
cases waiting for it in hospital; in our fight 
with grim death we cannot often think too much 
of cosmetic results. 

It will be noted that in this paper raditun is 
always mentioned as ‘ inserted ’ in the form of 
needles. Considerations have led us to adopt this 
method of radium treatment almost to the exclu- 
sion of all others. 
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The removal of glands must be done in every 
case. Glands are always dealt with by operation, 
though occasionally with the employment of 
radium as well — i.e., in conjunction with opera- 
tion, and as a reinforcement to it. 

Where cancer of the cheek is very near to the 
bone of either jaw, radium will very often have 
to be inserted close to the bone, and a seques- 
trum will later be formed in some cases, the 
superficial layer of the bone being killed by the 
radium. 

The extraction of the teeth contiguous to the 
growth should be done at the same time as the 
removal of the glands. It should never be done 
beforehand, or even at the time of insertion of 
the radium, for cancer cells may become im- 
planted in the sockets of the teeth, and lead to a 
carcinoma of the jaw some months later. Twenty 
years ago, when fresh from the teaching hospitals 
of England, I used to remove teeth in order to 
clean up the mouth for subsequent surgical 
procedures ; but so often did I notice the occur- 
rence of this implantation-cancer of the jaws, 
that I gave it up, and never practise it now, 
however dirty and septic the teeth may be. The 
teeth are painted over with several coats of iodine, 
just before operation. 

The prognosis of radium-treated carcinomata 
of the cheek is very good, so long as radiation is 
sufficient. A small radium burn is not of serious 
import, and can be treated later by diathermy. 
Under-radiation, on the other hand, is certain to 
be followed by recurrence, and the recurrence 
may be resistant to radium treatment. 

Two or three weeks after treatment, the cheek 
must be examined, and the presence of a super- 
ficial ulcer of smooth, wash-leathery appearance 
extending over the whole of the area originally 
occupied by the growth (and a little beyond it) 
means that treatment has been adequate. It is 
partly in order to keep the patient long enough 
for this to be observed that I invariably operate 
upon the glands after, and not before, the growth 
has been dealt with. The other reason for this is 
that if the glands draining a cheek are removed 
before the growth is dealt with, the lymphatic 
drainage of that cheek will be diverted into new 
channels, such as to the pre-auricular gland on 
the same side, or the submaxillary group on the 
other side, and secondary growths may appear in 
these situations later. 

2. Lower Jaw. — The lower jaw is but seldom 
suitable for the use of radium. Occasionally in 
patients who have refused operation but submitted 
to radium treatment, I have been constrained to 
use radium. But the result has always been the 
same. If the cancer is destroyed by the radium, 
the jaw will also have been destroyed, and eventu- 
ally, perhaps months later, will have to be 
removed. I remember a tragic case of a fine- 
looking man who implored me to radiate his lower 
jaw, and not to operate upon it. I did so, and the 
cancer disappeared. But the jaw started necros- 
ing, and a few months later had to be removed. 


The patient stood this operation well, but 
developed an abscess of the lung, from which he 
eventually died. Patients with cancer of the 
mouth stand one or two anaesthetics well, but 
not many more, and those requiring a series of 
operations (such as plastics, etc.) very often 
develop abscess of the lung after their fourth or 
fifth operation. For this reason it is my rule to 
do everything possible in one single operation, 
and to remove in one block the half-jaw including 
its condyle, submental and submaxillary glands 
with the salivary submaxillary, and the large 
upper deep cervical gland usually known as the 
tonsillar gland. In most cases this will be suffi- 
cient to ‘ cure ’ the case — a word I hate to use 
about cancer, but it will be obvious what is meant. 
If there be any involvement even of one single 
deep cervical gland, the case should later have a 
complete block dissection of the deep cervical 
area, with part of the sternomastoid muscle and 
the anterior and posterior cervical glands. The 
jugular vein can nearly always be preserved, and 
this should be done, for its removal leads to 
cerebral congestion in a certain proportion of 
cases, many of which eventually die from it a few 
days after operation. If the vein has been adher- 
ent to the glands, a few radium needles should be 
inserted alongside it at that place immediately the 
operation is finished and before the skin is 
sutured. 

With regard to the antcsthetic to be employed, 
wc have found in South India that chloroform on 
an open mask is a very safe anaesthetic. In the 
warm climate, a fair amount of chloroform 
evaporates into the air, giving a greater margin of 
safety. In many thousands of cases anaesthetized 
by open chloroform at this hospital, we have had 
practically no deaths from overdose or in other 
ways directly attributable to the anaesthetic. The 
feeding up of patients before operation, and the 
administration of an ounce of sugar \vith 6o 
gr. of sod. bicarb, .a couple of hours before 
the anaesthetic is given, has entirely eliminated 
the danger, at one time so real, of post-chloroform 
acidosis. Moreover, when a laryngotomy is per- 
formed, chloroform can be so easily administered 
by a Junker botde. So it has come to be our 
anaesthetic of choice. We have experimented 
with other anaesthetics for jaw cases, especially 
with the two following : — 

a. Basal paraldehyde by the rectum, with 
injection of novocain into the foramen ovale and 
complete local block antesthesia, is theoretically 
sound, though laryngotomy is distressing to a 
conscious or half-conscious patient, and without 
it the difficulty and danger of the operation of 
excision of the jaw are materially increased. We 
occasionally give this method of anajsthesia in 
cases such as diabetics or ‘ chesty ’ individuals 
who are unsuitable for chloroform. In a series 
of 100 lower-jaw excisions anasthedzed by this 
method, we found no improvement in our 
mortality or morbidity figures as against simple 
chloroform. 
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b. Rectal ether in olive oil, vdth or without local 
novocainj has its advantages, but it, too, seems to 
produce lung complications as frequently as 
chloroform. We did a series of over 150 with 
rectal ether ; and other methods have been tried, 
but we have not found that our mortality, immedi- 
ate or remote, is materially cut down by any 
particular method. Even in the best hands, the 
excision of the lower jaw is a severe operation, 
performed as it usually is on old people with oral 
sepsis ; whatever be the method of anesthesia, 
a surgeon must be thankful, and so must his 
patients, if less than 10 per cent mortality results 
from the operation. 

Immediately the patient is sufficiently under 
to lose reflexes, laryngotomy is performed, and 
the throat is packed with gauze j a single swab 
about 4 in. X 8 in. of 16 thicknesses of gauze is 
usually sufficient. The laryngotomy tube is left 
in, at the discretion of the nurse in charge of the 
case, for one or more days (not more than four) 
after the operation. 

3. Tongue. — The tongue exhibits a greater 
variety of lesions of the epitheliomatous type than 
do the cheek and jaws. Each variety has its own 
special methods of treatment, but on the whole 
it may be said that every case of cancer of the 
tongue is best treated by the insertion of radium 
needles, though in a few situations operation is 
required as well. 

a. Side of the Tongue. — This is the most usual 
site for carcinoma, and is nearly always the easiest 
site to treat. Radium needles are inserted in 
pairs. I use a 4-cm. needle of 2-mg. strength, 
active length 3 cm., inserted into the front of the 
tongue, and anchored there by being tied to a 
i-in. (2^-cm.) needle of i-mg. strength and active 
length i-| cm., inserted into the back of the tongue. 
As many pairs of needles as are required by the 
size of the growth are inserted in this way, as 
shown in the figure {Fig. 24). If the radium 



Fig. 24. — Radium needles inserted in pairs into 
tongue. 


available admits of only r mg. of radium element 
per I c.c. of cancer tissue, the needles will have 
to be left in for ten days. Double this strength, 
however, for half the time, is preferable. Most 
of the needles are inserted at the border of the 
palpable growh, of just outside it ; a few may 
have to be inserted into the substance of the 
growth, in which case precaution must be taken 
that their points do not penetrate beyond the 
growth into normal tissue. The threads of the 
radium needles are anchored by a stitch of strong 
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catgut inserted into normal tissue near the tip 
of the tongue, and made to pass through a rubber 
tube, to prevent the patient from biting them off ; 
they are all further fixed by a stitch of strong 
thread to the cheek. 

If the growth is entirely confined to the one 
side of the tongue, a unilateral block dissection 
of submental (bilateral), submaxillary, and deep 
cervical glands, as far down as 2 cm. below the 
omohyoid muscle, is sufficient. The glands of 
the posterior triangle need not be removed unless 
there is involvement of any of the glands beneath 
the sternomastoid muscle. Observation must be 
kept on the glands of the other side ; if any of 
them become involved, operation combined with 
implantation - of blunt-pointed radium needles 
aroimd the main vessels is usually the treatment 
of choice. 

I am not in favour of subjecting the glands 
in tongue cases to X-ray therapy except when 
they are fixed, or when Ae carotid artery seems 
to be adherent to the growth or involved in it. 
The effect of deep X rays on the patient’s physical 
and psychological condition is sometimes very 
sinister. 

b. Tip of the Tongue. — This is hard to radiate 
well, and a carcinoma involving only the tip is 
best removed with diathermy, with radiation of 
the base of the woimd with short needles inserted 
transversely. 

c. Back of the Tongue. — This may be the seat 
of a large, soft growth, which sometimes extends 
down to the epiglottis. This type of growth is 
very radio-sensitive, but if it is very soft it is 
difficult to persuade radium needles to remain in 
it for long, and longish needles with high dosage 
for a short time is the ideal treatment. These 
carcinomata must be dealt with very gently; 
small fragments of the growth, if they should be 
inhaled, will produce secondary growths in the 
lung, a type of growth which is not treatable by 
deep X rays with much hope of success. Radical 
removal of glands on both sides must be carried 
out. Note that long radium needles can be 
inserted into the back of the tongue from just 
below the mandible, between the facial artery and 
the angle of the jaw. 

d. Floor of the Mouth. — This is often involved 
in tongue cancer, and radium can be inserted 
both within the mouth, parallel to the long axis 
of the tongue, and from without, just inside the 
edge of the mandible. These needles should 
point vertically upwards. Some sequestration 
of the inner surfaces of the mandible may very 
probably occur. The deep cervical glands are 
removed later ; the glands of the submaxillary 
and submental groups will probably have been 
adequately radiated by the needles put in from 
outside, but if any doubt is felt about this, they 
should, of course, be removed. After the radium 
needles have been taken out, small incisions below 
the mandible for drainage may have to be made, 
for infection of the submaxillary spaces is almost 
boimd to have occurred. 
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e. Epiglottis and Extreme Back of Tongue . — 
This is a difficult situation to treat j radium 
needles inserted from without, near the angle of 
the jaw, offer the best chance of cure. The upper 
deep cervical glands, including those beneath and 
behind the mastoid process, are apt to be involved 
early, and sometimes the carotid artery is found 
to be adherent to the glands. Thus, in these 
cases, deep X-ray therapy may be indicated. The 
danger of removing such glands, combined with 
the use of radium, is twofold — infection of the 
carotid sheath, leading to mediastinitis ; and 
secondary haemorrhage from the carotid artery. 

/. Tonsil Region. — ^Unless the growth is 
reported early, the tonsil is a dangerous site for 
carcinoma or sarcoma. As in the case of the 
epiglottis, the deep glands are likely to be involved 
at an early stage, so that there may be a cancerous 
block of tissue including tonsil, glands, and the 
main vessels. Deep X-ray therapy, combined 
with the radiation by insertion of long radium 
needles into the deeper parts of the growth, and 
into the tonsil itself, offers a chance of cure. 
X rays of 400 kv. and over are necessary for this 
type of case ; a smaller voltage will not suffice 
to penetrate the deeper regions of the mass of 
growth. It is only in early cases that the inser- 
tion of radium needles into the growth, and 
operation on the glands, is a proper form of treat- 
ment. I have done two cases of this nature with 
successful results for ttvo years at least, using 
only radium for both growth and glands. For 
carcinoma of the tonsil, long radium needles can 
often be satisfactorily inserted into the tonsillar 
region from witliout, just in front of the ramus 
of the mandible, pushed well in beneath the 
mucous membrane and the anterior pillar of the 
fauces until their active part reaches the tonsil. 

g. Whole Tongue. — When the tongue is badly 
involved in carcinoma, so that it is fixed, and 
cannot be protruded, it is usually best to remove 
the whole tongue, after a preliminary laryngotomy. 
Some growth will usually be left, or at least 
suspected, in the floor of the mouth, and the whole 
of this region is treated at once with radium, 
inserted from outside, in the submental and sub- 
maxillary areas. These cases if thus dealt with 
often do surprisingly well. Glands must, of 
course, be removed radically on both sides, and 
care must be taken to preserve at least one, if 
not both, the jugular veins. For this purpose a 
combination of operation and radium treatment 
is necessary. 

General Principles. — It is important to avoid 
whenever possible the insertion of two or more 
separate lots of radium. 

The first insertion may produce radio-resist- 
ance to an extent which cannot be gauged ; the 
dosage for the second insertion is then almost 
impossible to guess accurately. Complete treat- 
ment by one insertion of radium, combined if 
necessary (as in the case of the whole tongue) 
with operation, must be done at one sitting if 
possible. The tongue stands both radium and 


diathermy well, and growths in its substance are 
usually very radiosensitive. A hard, leukoplakic 
growth, however, is best removed by diathermy, 
as in the case of the cheek. Radium is then 
inserted in the bed of the growth, as a safeguard, 
at the same sitting. Radium burns must be 
treated ; in every case a biopsy is required to 
make sure they are radium burns, and not recur- 
rences ; burns are treated by cautery with the 
diathermy — this also produces a burn, but one 
which heals well, and is much less painful than is 
the average radium burn. 

4. Upper Jaw. — ^When this is involved in 
cancer spreading from the cheek, the alveolar 
and palatal part of the jaw is usually affected; 
the antrum is often free from growth, and the 
orbital floor is quite uninvolved. In these cases, 
the jaw should be removed by operation. 

5. Glands. — If the growth and glands cannot 
be removed at the same time, it is a sound general 
principle to operate on the glands only after the 
growth has been either removed or rendered 
innocuous by radium. 

There is a risk, of course, of the patient 
running away before the glands are dealt with ; 
but that can often be avoided by pretending that 
an anaesthetic is necessary for the extracdon of the 
radium needles, or by keeping the patient un- 
necessarily in bed. The greater risk is run by 
dealing with the glands before the growth is 
operated upon ; the growth, being still aedve and 
in situ, develops new lymphatic drainage, and 
may involve a new group of glands. For instance, 
a cancer of the check normally involves the sub- 
mental and submaxillary glands ; if these are 
removed lymphatic drainage is diverted to the 
pre-auricular gland, the lymphatic gland in the 
lower pole of the parotid, and even to the sub- 
maxillary glands on the other side or the deep 
cervical group on either side. 

During the first few years of my life in India 
I used to operate on the glands before the growth ; 
but this transference of the drainage to other 
groups of glands, and the appearance of cancer in 
them, occurred so often that I soon gave it up, 
and I never do it now except under strong indica- 

tions. . - , . , , j 

With regard to the question of which glands 
should be removed, this depends, of course, to 
some extent on their involvement. Cancer of 
the cheek region, including lips and jaws, tends 
first to involve the submental and submaxillary 
groups, and an isolated gland near the common 
facial vein. Very occasionally the tonsillar glands 
in the upper deep cervical group are involved. 
Beyond the glands mentioned there is a layer of 
fascia which, though in places very thin, acts 
as a boundary for sepsis ; it is safe to remove all 
these glands in a lower-jaw operation, without 
risking infection of the carotid sheath and its 
serious sequel of anterior mediastinitis. 

In the cheek, lip, or jaw case in which there 
is no palpable enlargement of any glands at all, 
it is sufficient to remove this group. In an early 
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cheek case I remove only the submaxillary and 
submental glands, but always at least these two 
groups, the submental group being dissected out 
with the diathermy knife. If there is involve- 
ment of only a few of the submental or sub- 
maxillary glands, the upper deep cervical glands 
must also be removed, and the case must be kept 
under observation. A complete block dissection 
of the neck is a risky operation to a patient who 
is either septic or debilitated by a previous 
removal of a lower jaw, and the relative risk of 
leaving the glands behind, and of subjecting the 
patient to a |-hour antesthetic or a risk of medias- 
tinitis must be weighed. Radium can sometimes 
be used to attack these glands if a block dissection 
is considered too dangerous. 

In the case of the tongue, a relatively much 
more extensive gland operation must be done. 
As a routine, if no palpable involvement of glands 
can be made out, and the cancer is of fairly small 
size and confined to one side of the tongue, I make 
a practice of removing submental, submaxillary, 
and deep cervical (anterior) glands down to the 
omohyoid muscle. If at operation any of these 
are found to be involved, the operation is extended. 
The incision is extended down to the clavicle 
{Fig. 25, A) over the stemomastoid muscle ; this 
muscle is defined front and back, isolated from the 
jugular vein in the middle third, and divided just 
below the spinal accessory nerve. The two halves 
are retracted up and down, and an excellent view 
of the glands beneath it is obtained. These are all 
removed, together with adherent muscle or vein. 
The vein is only removed if its compression pro- 
duces no symptoms and if it is really adherent 
to glands. It is safer to leave it behind if it is 
very large, and to peel the glands off it, leaving 
radium needles along its length of a suitable 
dose, usually about 14 mg. for eight days. If 
any single deep cervical gland is found to be 
enlarged and obviously malignant, a complete 
removal of all deep and posterior cervical glands 
should be done. An extension of the incision 
over the brachial plexus region {Fig. 25, B) may 
be required. 

In a lower-jaw case this extensive removal, if 
found to be necessary, should only be done when 
the jaw operation has healed sufficiently well to 
render the danger of sepsis in the carotid sheath 
fairly remote j drainage of the lower end of the 
wound is necessary for a few days, in case any 
sepsis should occur, and to prevent mediastinitis. 

The upper jaw drains into the pre-auricular, 
parotid, buccal, and submaxillary glands and 
only these glands need be removed unless any 
involvement of them indicates that a tvider 
removal is advisable. These cases must always, 
if possible, be observed at least once a month for 
six months, and thereafter once every two or 
three months for two years. 

6. Carcinoma in Certain Special Situa- 
tions. — 

a. Involvement of the lower jaw with a very 
extensive carcinoma of the cheek indicates a 
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preliminary radiation of the cheek and upper part 
of the growth, and removal of the lower jaw by 
operation. Conversely, an operable upper jaw 



Fig. 25. — Incisions for : (i) Upper jaw, alveolar part ; 

(2) Glands of neck, upper glands only, A and B being 
extensions ; {3) Tube flap. 

combined with a fairly extensive carcinoma of 
the cheek demands radiation of the cheek and 
removal by operation of the upper jaw.* 

b. Carcinomata in the angle between the jaws 
is best treated by radium at first ] the lower jaw, 
if necrotic, may have to be removed at a later 
date. 

c. Carcinoma of the tonsil is the most fatal 
of all buccal carcinomata, owing to its early 
involvement of the deepest cervical glands. 

d. Carcinoma of the epiglottis, another very 
fatal variety. 

e. Carcinoma of the back of the nasopharynx 
and ethmoid region is very rare. I have only 
seen 6 cases. It is best treated by radium. If 
the extent of the growth is doubtful, a partial 
excision of the upper jaw may be advisable in 
order to carry out thorough observations of the 
growth, which is , particularly liable to escape 
thorough radiation if care is not taken. Of 2 
cases I radiated without operation, both died. 
One case which I treated with radium had had 
deep X-ray therapy one year previously in 
Madras ; she died 2 years after beginning of 

* In both these cases, the upper incision of the 
lower-jaw operation or the lower incision of an upper- 
jaw operation has to be made boldly through radiated 
growth. 
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treatment. Three cases were treated with radium 
insertion after partial excision of the upper jaw. 
One is aUve lo years after operation; of the 
others one is untraced and one is alive 3 years 
after operation. 

Though this is but a small number of cases on 
which to base dogmatic statements, the results 


Mortality (Tabic III ). — In this series of 
cases it must be remembered that many hundreds 
of cases have been dealt with which I was brought 
up in London to consider inoperable. The death 
from cancer of the mouth is so horrible that many 
patients ask me to operate on them “ even if it 
will kill me ”, and if thus invited to do so, I 


Table III . — Table of Mortality of Operations for Cancer, 1923-1942 


Site or Growth | 

No. 

OrrRATUD 

1 

Deaths While 

IN Hospital* 

1 

PrRCENTAGE 

1 

1 

Rfmarks on Chief 
j Cause or Death 

Cheek and lips I 

2533 1 

5 

0 2 ' 


Tongue ' 

633 

12 

2 0 ' 

Pneumonia 

Upper jaw 

349 

i 

1 1 

3 4 

Secondary hxmorrhage and 
pneumonia 

Lower jaw 

1338 

I 'M 1 

85 

Pneumonia, abscess of lung 

Glands in neck 

2590 

*3 

05 

Cerebral congestion 

Plastic operations, etc. 

Sttuatwns other than Mouth — 

996 


0 2 

Abscess of lung 

Breast and glands | 

113 

3 1 

3 0 



Penis and glands 

171 


I 3 

Secondary hxmorrhage, femoral 

Rectum 

4 & 

4 j 

S3 

Operation shock or sepsis 

Larynx and pharynx 

62 

4 

6 S 

Mcdiastinitis 

Cervix (mostly radium cases) 

1 

S 58 

f 

[ 

! 

1 - 

' 1 

1 1 

, Mortality confined to hysterec- 
tomy cases. No deaths from 
radium treatment atone 


* Includes deaths as an immediate result of operation, or during the first few w ecks after operation. The 
large majority of the deaths c\cepi in the rectum cases fall into the latter calcgDr>% 


are sufficiently definite to make me feel that in 
carcinoma of the nasopharynx the routine treat- 
ment should be by radium after excision of the 
hard palate on one side, with the alveolar part of 
the jaw, leaving the orbital floor and the anterior 
wall of the antrum, but removing the inner wall 
of the antrum and the lower turbinate. This 
enables excellent observation of the growth to be 
made throughout its treatment and after. Recur- 
rences are thus “ caught in time ”, and a dental 
prosthesis filling in the gap in the palate and the 
alveolar portion of the jaw can be supplied a year 
or so after the operation. This can be removed 
as often as is required for observation of the site 
of the growth. A few days after the excision, 
radium needles can be applied, under direct 
observation, to the growth. 

Plastic Operations. — Many cases of cancer 
starting in the cheek will require removal of a 
large piece of the cheek, leaving a gap ; in lower- 
jaw cases especially is this frequently necessary. 
After the wound has attained a healing condition, 
i.e., when the size of the inevitable gap is apparent, 
plans must be made for its closure by plastic 
operations. The inner side of the cheek must 
be formed either by mucous membrane or by skin. 
In women, this skin can often be supplied by 
turning in flaps from the edge of the gap, or by 
a sliding flap. In men this is rarely possible on 
account of the hair on the skin, and for most male 
and some female cases a tube-flap from the chest 
is necessary. The base of the tube is best at the 
clavicle ; the distal end should lead to hairless 
skin between the nipple and the axilla ; the two 
incisions isolating the tube must provide a good 
tube, and must therefore be in no place less than 
2 in. apart. (Fig. 25, 3.) 


usually obey the call of humanity and neglect 
that of statistics. The appended table shows 
the mortality of the various types of epithelioma 
mentioned in these pages, the cause of death being 
hardly ever operative shock, but nearly always 
pneumonia, abscess of the lung, or congestion of 
the brain following ablation of the internal jugular 
vein. 

Radium versus X Rays and Operation. — 
I have seen so many tragedies caused by the 
treatment of cancer of the mouth with X rays 
that I am very doubtful of the advisability of 
treating any case of carcinoma of the buccal and 
nasopharyngeal cavities with X rays. Nearly 
every one of the cases I have been personally in 
touch with which have been treated by deep X-ray 
therapy have eventually had a recurrence of the 
growth either locally or secondarily, or have had 
insufficient radiation of sorne part or other of 
growth or glands. In addition to this, X-ray 
therapy always has some ill effects on the general 
health of the patient, and these effects may be 
profound in some cases, reducing them to a 
condition in which they cannot stand the further 
treatment, perhaps involving anaisthesia for 
radium or operations, which may be necessary 
for their cure. 

The ability of X rays and radium to cause the 
start of a new growth if a certain dosage be given 
is also a factor to be considered. These secondary 
new growths develop only in certain few indi- 
viduals, as a response to a dose of X rays or radium 
which probably varies with the individual. In 
cases of carcinoma of the cheek or tongue which 
have been treated with radium of correct dosage, 
by insertion of needles, I have noticed that 
carcinoma, if it develops in this way, starts 
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approximately 4 to 5 cm. from the edge of the 
radiated primary growth, at least six months 
after the radiation is done. It appears to occur 
in this way in only i per cent or less. of cases. 

On the whole, I would appeal for operation 
to be the normal recognized treatment for all 
cases of carcinoma of upper and lower jaws. 
Radium is the best treatment for cancer of tongue 
or cheek, in conjunction, as already mentioned, 
with diathermy or operative removal of certain 
types of growth such as large fungating growths, 
cancer of the whole tongue, and epithelioma of 
the leukoplakic type in tongue or cheek. 

A Final Word. — Operation has not the un- 
pleasant after-effects of radiation, and is always 
the method of choice except for tongue, cheek, 
tonsil, and a few special situations. An opera- 
tion which is felt during its course to be insuffi- 
cient can always be reinforced by radium. Deep 
X-ray therapy is very disappointing in mouth 
cases. Radium when used must be used in 
sufficient doses. Just as in the political sphere, 
so in dealing with cancer, whether by radium or 
operation, it must always be remembered that 
error on the side of radicality is always safer than 
error on the conservative side. One cancer cell 
left behind will HU the patient ; a small radium 
burn or a Uttle extra mutilation may mean incon- 
venience, but may mean a life saved. 

Another point I would stress is this : Adi sur- 
geons who operate upon cancer patients should 
be conversant with the pracdce and principles 
of ladivim treatment. I deplore the separation of 
so-caUed ‘ radium ’ clinics or institutes from the 
surgical side in general hospitals. The radium 
expert and the surgeon should work hand in hand, 
and the former should always be prepared to make 
some radium needles available for the surgeon 
to use at the time of operation if necessary, espe- 
ciaUy in cases of cancer of the jaws. It is hard to 
remember a week or two later exactly what parts 
of the operation area needed reinforcement with 
radium; it is easy to insert a suitable dose of 
radium exactly where it is wanted while the case 
is still on the operating table. 

FinaUy, I feel that we should always remember 
that out duty is to relieve suffering, and often 
we ought to put that before the actual saving of 
life. If euthanasia is to be the probable effect 
of an operation, it may be the right thing to do 
it, and is in my opinion, always better than 
insufficiency or neglect. Perhaps that considera- 
tion may make our operations more radical and 
more effective. There is no excuse for a surgeon 
who does a shoddy or insufficient operation for 
malignant disease, least of all in a hospital where 
radium is available to reinforce operative defici- 
encies. “ He’s had about enough ; we had better 


leave that little bit”, said with the kindest of 
motives, in order to save an extra 2 per cent of 
risk of mortality, may mean the death sentence of 
the patient. 

SUMMARY 

A series of nearly 5000 cases of carcinoma of 
the mouth and jaws, involving over 8000 opera- 
tions, is reviewed mainly in the light of answering 
the question ; “ What is the treatment of choice, 
operation, X rays, or radium ? ” 

Operative technique based on over a thousand 
personal cases of operations for carcinoma of 
mandible and maxilla is described. 

The treatment most suited to various groups 
of cases is discussed with reference to epithelioma 
of (i) cheek, (2) lower jaw, (3) tongue, (4) upper 
jaw, (5) glands of the neck, (6) certain special 
situations. 

A brief description is given of some plastic 
operations essentia’i for the fhhng np of fadaf 
defects left from cancer operations. 

The relative value in buccal carcinoma of 
X rays, radium, and operation is assessed. 

An appeal is made to surgeons to co-operate 
much more intimately with radium departments 
than is usually the case. 

In the writing of this paper I acknowledge 
with thanks the permission of the editors of the 
Indian Journal of Surgery^ who allowed me to 
quote freely from an article on this subject which 
I recently published in that journal (1943). I 
wish to thank also my colleagues on the medical 
and nursing staff of the Neyyoor Hospital, whose 
co-operation in the treatment of cancer has saved 
so many lives, and continues to do so. In 
particular I may mention Dr. I. M. Orr, my 
collaborator for nine years, whose researches on 
the aetiology of this type of cancer have been 
quoted ; my colleague. Dr. N. E. James, who is 
at present in charge of our male cancer wards, and 
who has helped with suggestions ; and Mr. 
Rajiah, who has copied my original drawings 
in a form suitable for reproduction. 
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INJURIES OF THE URINARY BLADDER* 

By J. COSBIE ROSS, Liverpool 
Cm persecta vesica . . . Icthalc est. — Hippocrates. 


The gloomy prediction of the Father of Medicine 
has thrown a dark shadow over the subject of 
injured bladder throughout the centuries, and 
this shadow has persisted up to the present time. 

Injury of the bladder is not a common 
condition in civilian emergency surgery, but the 
incidence rises as a result of the numerous 
penetrating wounds of modern warfare. The 
short series of cases described below occurred 
within a brief period, and each case was a classical 
example. A further point of interest lies in the 



Fio. z6. — lilustrau'ng the vuinerability of the 
distended bladder. 


fact that there were no deaths. This sharply 
contradicts the view of writers previous to the 
Great War of 1914-18, who considered that any 
abdominal injury subjected to operation died ; and 
also that of the older writers who thought that 
no case of rupture of the bladder ever recovered. 
In a series of 965 cases of abdominal injury 
sustained in the last war, and analysed by Wallace 
(1917), the bladder was injured on 45 occasions, 
or 4-66 per cent, Fullerton (1918) was only able 
to collect a series of 53 cases. 

Civil injuries are dealt with at some length 
by American authors, who all emphasize the 
rise of incidence due to automobile accidents. 
Cahill (1937) records 20 bladder injuries in a 
series of 9900 consecutive urological cases ad- 
mitted to his hospital; and of 74 individuals 
suffering from injuries of the urinary tract, 
Marquardt and Cook (1940) found 19 per cent 
involved the bladder. In discussing 53 cases 
of subcutaneous injury of the abdominal contents, 
W. E. Cody (1939) reported that rupture of the 
bladder occurred in 5 instances, compared with 
rupture of liver 12 cases, rupture of spleen ii 
cases, rupture of kidney 9 cases, and laceration 
of renal vessels i case. 

As might be expected, fracture of the pelvis 
is also present in the great majority of bladder 

* Hunterian lecture, Royal College of Surgeons, 
April, 1943. 


injuries. Of a series of 60 cases no less than 40 
had an accompanying fracture of the pelvis, and 
Tanton (1918), quoted by McAlpine, found only 
55 uncomplicated cases against 312 in which 
fracture of the pelvis was also present. 

State of the Bladder. — ^A full bladder is 
undoubtedly more prone to injury than one 
lying empty deep down in the pelvis. Larrey 
(1829), who as Napoleon’s surgeon-general must 
have had a wide experience of wounds, pointed 
out this fact over a century ago. 

A full bladder presents a larger target than 
the empty organ, and if projecting above the 
pubis may be injured by a penetrating wound 
without damage to the bony pelvis {Fig. 26). 

TYPES OF INJURY 

The three main injuries arc contusions, 
wounds, and rupture (Hinman, 1935). 

1. Contusion. — This is rare and is difficult 
to recognize. It is usually due to a prolonged 
and difficult labour, produces injury of the trigonal 
muscle, and may eventually predispose to the 
formation of a cystocele. 

2. Wounds. — These are generally of military 
origin and frequently of the penetrating type, 
although an occasional case of injury of the bladder 
during hysterectomy, especially vaginal hyster- 
ectomy, has been recorded. A punctured wound 
may temporarily seal itself off as bullets tend to 
split the muscular fasciculi. Of Fullerton’s 53 
cases, in 4 cases wounds were situated in the 
suprapubic area, in 34 the wound of entry was 
in the region of the buttock, and in 5 the exit 
was similarly situated. Thus, in 39 out of 53 
cases (75 per cent), a wound commtmicating with 
the bladder was found in the buttock area. 

In many instances the foreign body is retained, 
and in 10 out of the 53 cases was found in the 
bladder. 

3. Rupture. — Inebriadon is a well-known 
predisposing cause when combined with a sharp 
blow on the hypogastrium. Not only is the 
bladder overdistended, but the abdominal mus- 
culature is not on guard. This is well illustrated 
by Case 2 of the series. Apart from this, rarer 
causes are : — 

a. Rupture during parturition. 

b. Overdistension during cystoscopy. 

c. Injury by lithotrite, by excessively deep 
diathermy, or by the resectoscope. 

d. Spontaneous rupture of a distended dis- 
eased bladder. (Crosbie, 1924.) 

e. Spontaneous rupture of a normal though 
distended bladder (Barnes and Steele, 1935 1 
Chisholm and Ferguson, 1939 ; E. H. Fenwick, 
1886). 
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/. Secondary to osteomyelitis of the pelvis. 

g. Secondary to stricture of the urethra (Keen 
and Goldschlager, 1938). 

h. Secondary to manipulation for fractured 
pelvis (Cahill, I937)- 

i. Trivial falls, lifting strains, or muscular 
exertion. 

Stirling (1936) points out that a blow on the 
abdominal wall may cause an extraperitoneal 
rupture, the bladder bursting posteriorly if 
partly filled ; if the bladder is very full an 
intraperitoneal rupture occurs upwards {Fig. 27). 


while missiles entering the pelvis via the buttocks, 
thighs, or perineum are more likely to be extra- 
peritoneal. Intraperitoneal injuries usually affect 
the dome and posterior wall of the bladder and 
lead eventually to peritonitis. Extraperitoneal 
lesions are situated either anteriorly, laterally, or 
at the base of the bladder, and produce extra- 
vasation of urine and pelvic celluhtis, 

Tanton (1918) found that extraperitoneal 
injuries are four times more common than intra- 
peritoneal, whereas in civil cases Hamilton Bailey 
(1940) states that 80 per cent are intraperitoneal. 



In his opinion a common injury is an extra- 
peritoneal rupture into the space of Retzius, and 
this is attributed to the thinning out of the muscu- 
lar wall of the bladder just above the pubis 
{Fig. 28). 
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Fig. 28. — ^The thinning of the muscular wall of the 
bladder just above the pubis {after Surhng). 

The writer carried out a series of experiments 
on the cadaver in this connexion. Unfortunately 
however, the factors of muscular tone of the 
bladder and the abdominal wall, and of rigor 
mortis, appeared to render the results of doubtful 
value. For what it is worth, overdistension of 
the bladder in the cadaver usually results either 
in an intraperitoneal rupture upwards, or an 
extraperitoneal leak into the space of Retzius. 

CLINICAL CLASSIFICATION 
This includes intraperitoneal and extra- 
P^titoneal injuries. Penetrating wounds of the 
abdomen usually cause intraperitoneal lesions. 


Some authorities claim that in mining districts 
the percentage of extraperitoneal injuries rises 
with the frequency of fractures of the pelvis. 

COMPLICATIONS 

The majority of bladder injuries are compli- 
cated by injuries, sometimes even more serious, 
of other organs. Of the 45 analysed by Sir 
Cuthbert Wallace (1917) 25 were uncomplicated, 
but of Tanton’s 312 cases in only 55 was the 
bladder the only viscus damaged. 

Fullerton’s 53 cases were complicated by the 
following additional injuries ; — 

Cases 


Bladder, pelvis, and rectum ii 

Bladder, pelvis, rectum, and small intestine 2 
Bladder and pelvis 9 

Bladder and rectum 8 

Bladder and small intestine 4 

Bladder and pelvic colon i 


Practically all extraperitoneal injuries are 
associated with fracture of the pelvis, the hori- 
zontal ramus of the pubis being the part most 
commonly involved. 

In general, intraperitoneal injuries are associ- 
ated with peritonitis, and extraperitoneal with 
pelvic cellulitis. It has, however, been com- 
rnented upon by several writers that there may be 
little evidence of peritonitis even after the presence 
of urine in the peritoneal cavity for a considerable 
period, e.g., three and a half days on one occasion. 
In practically every case of bladder injury some 
degree of cystitis supervenes ultimately. 

Other complications include : — 

1. Extravasation of urine. 

2. Epididymitis. {See Case i.) 

3. Renal infection. 
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4. Osteomyelitis and necrosis of the bony 
pelvis. If the acetabulum is thus involved, the 
hip-joint may be infected. 

5. Anaerobic infection, especially of the abdo- 
minal wall. 

6. Secondary hemorrhage. 

7. Fecal fistula. 

8. Rectovesical fistula. 

9. Intestinal obstruction. 

10. Gangrene of the bladder wall (P. C. 
Fenwick, 1910). 

PROGNOSIS 

This has always been regarded as extremely • 
grave, but it is one purpose of this paper to suggest 
that with modern methods of resuscitation, com- 
bined with chemotherapy, the prognosis may not 
be as serious as has been thought before such 
methods were available. In Case i the intra- 
venous administration of plasma was particularly 
helpful and probably life-saving. 

In uncomplicated cases the mortality has been 
estimated as greater than 50 per cent. The pro- 
gnosis in intraperitoneal lesions is obviously 
graver when small intestine is involved and the 
“ picture is dismal in the extreme ; in sixteen 
instances there was only one recovery ”. (British 
Official History of the Great IV'ar, quoted by 
Me Alpine.) 

The importance of early operation is empha- 
sized by Hamilton Bailey when discussing civil 
injuries. He points out that the mortality is 
II per cent if the operation is carried out within 
twelve hours of the injury, 55 per cent if operation 
is delayed for twenty-four hours, and 100 per cent 
if no operation is performed. It is evident, how- 
ever, that the accompanying complications arc also 
vital factors, and that their presence or absence 
influences the final outcome to a great extent. 
Again, the time factor is not always the keynote j 
this is well shown by Case 3, where operation 
was not carried out until several days had elapsed 
and pelvic cellulitis had supervened. In fact, 
in this case there was at first no direct evidence 
of injury of the bladder, and the diagnosis was not 
made before cystoscopy had been performed. 

CLINICAL FEATURES 

Intraperitoneal Injuries. — While many 
cases exhibit a high degree of shock, this is by 
no means an invariable accompaniment. The 
clinical features are conveniently divided into 
two stage : — 

1, During the first twenty hours : Severe 
shock and pain are accompanied by the desire to 
void urine, but inability to do so. There are also 
symptoms of peritonism, slight generalized abdo- 
minal distension, and some degree of rigidity. 
Free fluid is present. 

2. After the first twenty hours have elapsed : 
Signs of generalized peritonitis, and perhaps 
ileus, supervene. 

Extrap eritoneal Injuries. — Shock is not 
so marked, but strangury is usually a feature. It 


is important to distinguish this condition from 
rupture of the posterior urethra, when the dis- 
tended bladder can be readily felt. Later 
pericystitis is followed by the development of an 
abscess which may point in the space of Retzius, 
If the bladder has received an extraperitoneal 
injury due to a foreign body entering from the 
buttock, it is uncommon for the diagnosis to be 
clinched by the leakage of urine along the long 
track. On the other hand consideration of the 
ports of entry and exit may be helpful, and an 
X-ray examination is most desirable if time and 
the patient’s condition permit. 

DIAGNOSIS 

American writers (Shipley and Hamrick, 
1938) emphasize the importance of four cardinal 
features in making a diagnosis : (i) History of 
injury in the bladder region j (2) Presence of 
shock j (3) Inability to void urine •, (4) Blood 
obtained on passing a catheter. 

Stirling adds to these the presence of a 
‘ tumour-mass ’ in the suprapubic region in 
extraperitoneal cases. 

Among the various diagnostic methods advised 
in this connexion, the use of an intravenous 
pyclogram appears innocuous, and if time and 
facilities arc available may prove verj’ helpful, if 
not diagnostic. Recently, this procedure was 
valuable in excluding a bladder lesion in a case 
of abdominal injury. The suggestion that the 
bladder should be filled with 2 per cent sodium 
iodide through a catheter, and subsequently 
X-rayed, seems to bristle with objections. Simi- 
larly, the injection of air through a catheter for 
the purpose of obtaining a pneumocystogram 
has only to be mentioned to be condemned. 
These suggestions appear to be of theoretical 
interest rather than of practical application. 

On the other hand, a plain radiograph to 
localize foreign bodies and to indicate fracture 
of the pelvis is indicated, if time, facilities, and 
the patient’s condition permit (sec Case 3). As 
in some cases the fa:cal fistula, if one is present, 
communicates tvith the rectum, sigmoidoscopy 
may be helpful under certain circumstances. 

The two diagnostic methods about which 
controversy has raged are catheterization and 
cystoscopy. 

Catheterization. — ^McAlpine (1940) points 
out that the passage of a catheter will demon- 
strate : — 

1. The patency of the urethra. 

2. Perhaps distension of the bladder, and 
therefore no leakage (see below). 

3. Absence of more than a drop or two of 
urine suggests that the bladder is perforated. 
An empty bladder suggests an intraperitoneal 
leak. 

4. Perhaps pure blood or blood-stained urine. 

Hamilton Bailey advises the passage of a 

catheter only when in the theatre, with all prepara- 
tions made for the operation should this be 
necessary. He suggests the following technique 
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if blood or blood-stained urine is withdrawn : 
The patient is immediately placed in Fowler’s 
position and 12 02. of saline are introduced 
through the catheter; if all the saline is not 
recovered, injury of the bladder is indicated. 

On the other hand, Oehlecker (1912) drew 
7 litres of fluid from a catheter that had passed 
through the vent in the bladder into the peri- 
toneal cavity. 

Fullerton also reports a case where 30 oz. of 
clear urine were withdrawn through a catheter 
and so misled the surgeon that the diagnosis 
was seriously delayed. 

The great danger of passing a catheter is of 
spreading infection, but this danger is probably 
outweighed by the diagnostic help obtained, 
especially if adequate precautions are faithfully 
observed. 

Cystoscopy. — Opinion has been against 
attempting cystoscopy in these cases up to the 
present, but it is the present contention that if 
used with care cystoscopy causes no more danger 
than catheterization, and, as is shown in Case 3, 
sometimes the diagnosis cannot be made by 
any other method. In support of this may be 
mentioned Neligan’s (1941) view that if there is 
reason to suppose that the damage to the bladder 
is extraperitoneal, cystoscopy will do no harm 
and may be helpful. Stevens and Dalzell (1937) 
state that cystoscopy will give a positive diagnosis 
in 85 per cent of cases, and that provided subse- 
quent operation is prompt, it does not add to the 
risk. 

The position may be summarized thus: if 
it is justifiable to insert a catheter and to inject 
saline, it is certainly permissible to carry out a 
cystoscopy, which will incidentally provide much 
more valuable information. It is obvious, how- 
ever, that in certain cases the diagnosis will be 
so evident, and the condition sp urgent, that these 
measures will be at once unnecessary and danger- 
ous. 

TREATMENT 

McAlpine emphasizes four main principles of 
treatment ; (i) Excision of wound ; (2) Suture ; 
(3) Drainage of the bladder ; (4) Drainage of 
cellular spaces of the pelvis. 

Intraperitoneal Injuries . — A raidline 
incision is usually made, but occasionally it is 
possible to use the surface wound. In Case i 
the wound of exit was utilized. Urine and blood 
are either mopped up or removed by suction and 
the table is placed in Trendelenberg’s position. 
The interior of the bladder must be inspected in 
order to exclude a retained foreign body or a 
second wound. Wounds of the posterior wall 
and dome are excised and sutured, the serous 
coat perrnitting a sound, watertight union, 
especially if a double row of sutures is used. 
Wounds deeply situated can sometimes be best 
dealt with from within the bladder. Other 
damaged abdominal viscera must be repaired, 
and the peritoneal cavity should be carefully 


closed, with or without drainage. The extra- 
peritoneal part of the bladder is fully explored, 
and a suprapubic drainage tube is desirable. 
This is probably safer in male cases than relying 
entirely on an indwelling catheter. 

Extraperitoneal Injuries. — It is most 
important to ensure that there is not also an 
intraperitoneal lesion. A suprapubic incision is 
made and the four principles enunciated above are 
applied. McAlpine has pointed out that the 
lateral walls and base are unsuitable for excision 
and suture owing to .difficulty of access and to 
the perivesical fibro-fatty tissue which fixes the 
bladder wall. In these situations, therefore, 
excision may be omitted and suture alone carried 
out. It is especially important to institute supra- 
pubic drainage and also drainage of the cellular 
spaces of the pelvis. 

Fistulse between the rectum and the bladder 
are favourable and tend to heal well provided 
cystostomy, using a wide drainage tube and not a 
de Pezzer catheter, is combined with a transverse 
colostomy. In Legueu’s (1919) series of 60 
bladder injuries 20 were complicated by a rectal 
wound, and, of these, 18 fistula healed within 
eight months of the injury. 

CASE REPORTS 

Case I. — A male, aged 26 years, was admitted 
after having been shot by a rifle bullet, the wound 
of extrance being in the left buttock and the exit 
wound in the right iliac fossa. His admission to 
hospital was probably within an hour of the injury, 
but his condition was poor, the skin cold and clammy, 
and the pulse rapid, running, and almost imper- 
ceptible. As the transverse colon was lying on the 
abdominal wall among the pubic hairs, the rule 
regarding dealing with the posterior wound &st was 
ignored on this occasion. A continuous intravenous 
plasma drip was started, and operation undertaken 
immediately as there was considerable and persistent 
haemorrhage from the wound. Wound toilet was 
carried out as far as possible, but as the abdominal 
wound was extensive and there appeared to be some 
loss of tissue, complete excision was not attempted. 

The injuries found were as follows ; — 

1. Multiple perforations of the small intestine, 
and two extensively lacerated areas of small bowel. 
Six perforations were sutured, and 8 in. of bowel, 
including the lacerated areas, were resected, and an 
end-to-end anastomosis performed. 

2. An intraperitoneal perforation of the bladder. 
The fundus was extremely lacerated, the injury being 
represented by a gap of 2| in. long by i in. wide. 
This wound was repaired by a double row of sutures 
after excision, great care being taken with the serous 
coat ; owing to loss of tissue, it was difficult to keep 
the suture line sufficiently far away from the pubis. 

3. Compound fracture of the right side of the 
pubis. Several completely detached pieces of bone 
were removed. 

The wound was closed leaving a drainage tube 
leading down into the rectovesical pouch. The 
operation was completed by excision of the posterior 
wound, and by the insertion of a large-sized catheter 
into the urethra. .Sweral pints of plasma and blood 
were given by the intravenous drip method during 
and after the operation. For several days intravenous 
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5 per cent glucose-saline was administered and a 
fluid intake-output chart was recorded. A course of 
M & B 693 was administered. Features of a stormy 
convalescence were ; — 

1. Repeated aspiration of the stomach and other 
measures to deal with a moderate degree of ileus. 

2. Infection of the wound and fat necrosis of the 
subcutaneous tissues, necessitating the removal of 
skin sutures. 

3. The development of a suprapubic fistula. This 
was drained by means of a gauze wick drain in a 
Paul’s soft rubber tube. 

4. Suprapubic discharge of pus, i.c., the condition 
described by Mathe (1940). A radiograph a month 
after admission revealed “ some decalcification of the 
pubic bones on both sides adjacent to symphysis 
pubis. Pubis fractured, with superimposed sepsis — 
uniting ”. No sequestrum developed from first to 
last. 

5. The development of an ammoniacal cystitis, 
responding rapidly to irrigation with dilute acetic acid 
solution. 

6. The wound eventually involved a wide area 
several inches in diameter and was covered by healthy 
granulations. A Thiersch graft was successfully applied 
with about 80 per cent ‘ take ’. 

7. Right-sided cpididymo-orchitis, subsiding with- 
out pus formation. 

8. A subacute attack of intestinal obstruction 
responded to the administration of prostigminc and 
glycerin enemata. A radiograph four months after 
the initial injury was reported as follows ; “ Stomach 
shows normal appearance and empties normally. 
Deformity of ca:cum (probably due to operation). 
No evidence of any obstruction of the small and large 
bowel.” 

After a prolonged period the suprapubic fistula 
closed. Normal micturition was resumed, and the 
patient was discharged cured several months after 
the injury. 

Case 2. — A female, aged 53 years, who was brought 
into hospital with the history of being ‘ beaten up ’ 
when inebriated. Pain, tenderness, and muscular 
resistance were present in the hypogastric region, and 
there was marked tenderness in the pouch of Douglas 
on rectal examination. It was suggested that the 
patient had passed some blood in the urine. There 
was no evidence of fracture of the pelvis, and although 
the pulse-rate was too, the temperature was normal. 
There was also tenderness in the right loin. The 
patient was taken to the theatre and cystoscopy was 
performed with the patient in a modified Fowler 
position. No more that 3 oz. of lotion were injected 
into the bladder, as after 2 oz. slight pain was experi- 
enced. The urine contained a fair amount of blood. 
Both ureteric orifices were seen and both emitted a 
clear efflux of urine. On the left side, near the fundus, 
and posterior to the air bubble, there was an irregularly 
bruised area largely concealed by a mass of adherent 
blood-clot. An intraperitoneal rupture of the bladder 
was diagnosed and operation carried out forthwith. 

A midline infra-umbilical incision was made, and the 
peritoneal cavity was opened and found to contain 
a small quantity of urine. There was a vertical slit- 
like intraperitoneal rupture of the bladder, the rup- 
ture being situated to the left of the midline posterior 
to the fundus. The rupture was about i in. in length 
and appeared to be temporarily occluded by blood- 
clot. The rupture was repaired by a double row of 
sutures, and especial care was taken with the peri- 
toneal coat. The rest of the abdominal contents were 


uninjured. A drainage tube was inserted into the 
pouch of Douglas and brought out of the lower end 
of the wound, which was then closed. A large 
catheter was inserted into the bladder via the urethra. 

Convalescence was uneventful, and healing was 
obtained without the development of a suprapubic 
fistula. 

Case 3 . — A male, aged 27, was admitted with a 
small wound of the buttock. There was no exit 
wound. His general condition was excellent, and as 
a great many serious air-raid casualties had been 
admitted the same night apparently little was done 
for him initially apart from cleaning and dressing the 
wound, combined with the usual injection of anti- 
tetanic scrum. He was seen by the writer for the 
first time two days later, as by then an indwelling 
catheter had been inserted on account of severe 
dysuria. The urine did not contain blood. A radio- 
graph revealed a metallic fragment in the pelvis and 
the buttock wound appeared unhealthy, exuding a 
few drops of thin fluid suggestive of urine. I explored 
the wound, which led down to a fracture of the lateral 
border of the sacrum. It appeared likely that the 
base of the bladder had been injured, but in view of 
the favourable course no more was done on that 
occasion apart from packing the wound with an acri- 
flavinc pack and providing free drainage. During 
the next few days his general condition remained tit 
statu giio, and urine drained via the catheter without 
difficulty, but a tender swelling gradually developed 
on the left side of the suprapubic region. Several 
days after the original operation a suprapubic incision 
was made, evacuating thick creamy pus from the 
pouch of Retzius. The abscess cavity led down to 
the left side of the base of the bladder, but no foreign 
body could be felt. The bladder was not opened, 
and the wound was closed with a large drainage tube 
into the abscess cavity. When cystoscopy was per- 
formed previous to the drainage operation, 5 oz. of 
lotion were injected into the bladder without dis- 
comfort ; while the right side of the bladder was 
normal, there was much ecchymosis and cedema of 
the left side near the base. No definite opening 
could be seen, but a deeper shadow in the centre of 
the ecchymosed area suggested this. The foreign 
body was not in the cavity of the bladder. Following 
the operation, progress was satisfactory and the 
suprapubic wound healed without the development 
of a urinary fistula. Cystoscopy four weeks kiter 
revealed bullous oedema around the injured bladder 
base, and there was still congestion of the left side of 
the bladder wall. 

When seen recently this man was carrying out 
heavy work and was symptomless. In this case, 
cystoscopy not only was necessary for diagnostic 
reasons, but also excluded the presence of a foreign 
body in the bladder, which did not require suprapubic 
drainage at any stage. 

Case 4.— A female, aged 30 years, was punched in 
the lower part of the abdomen. Two hours previ- 
ously the bladder had been emptied. Some abdominal 
pain was experienced, so she retired to bed. Several 
hours later the patient awoke, and on attempting to 
pass water, experienced severe abdominal pain and 
ojllapsed. On examination at hospital, there was 
lower abdominal tenderness and rigidity, and a little 
blood-stained urine was evacuated through a catheter. 
The blood was dark in colour, and did not appear 
fresh. There was a mild degree of shock present. An 
intraperitoneal rupture of the bladder was diagnosed. 
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and the patient taken to the theatre. Operation was 
performed eleven hours after the injury. 

Cystoscopy. — ^This was performed with the 
patient in a modified Fowler position. The cysto- 
scope passed easily, and 9 02. of blood-stained urine 
were evacuated. On injection of 2 oz, of sterile lotion 
pain was felt in the suprapubic region, so no more was 
injected. On inspection, a bruised area was seen 
just behind the fondus, and in the centre of this 
was a dark cleft, probably representing the rupture. 
A significant feature was the absence of the air 
bubble. 

Operation. — A midline infra-umbilical incision 
was made, and the peritoneal cavity opened. There 
was some urine in Ae pelvis, but no peritonitis had 
developed. There was an intraperitoneal rupture 
. Tttle over 1 in. in length, running 
, ■ . ■ ^ from a point on the postero- 

superior aspect to the highest part of the bladder. 
The rupture was sutured and the urine mopped out 
of the pelvis. The peritoneal cavity was closed, 
leaving a drainage tube leading down into the pouch 
of Douglas, and a large Malecot catheter inserted 
through the urethra into the bladder. 

A course of sulphathiazole was administered after 
the operation, and the patient was nursed in the 
Fowler position. The wound healed well, catheter 
drainage being maintained for ten days. No supra- 
pubic fistula developed, and the patient was dis- 
charged from hospital healed within three weeks of 
the injury. 

SUMMARY AND CONCLUSIONS 

1. Injury of the bladder is not a common 
condition, either as a civil emergency or as a 
result of warfare. 

2. In the majority of cases the injury of the 
bladder is gravely complicated by associated 
damage to adjacent structures. 

3. An entrance or exit wound of the buttock 
is found in at least 75 per cent of cases. Usually 
through-and-through wounds are oblique in 
direction from the buttock to the suprapubic 
region or vice versa. Wounds of the buttock 
should, therefore, always be regarded with 
suspicion, especially as there may be no discharge 
of urine through the wound owing to the length 
of the track. 


4. It is not always essential to drain the 
bladder by the suprapubic route ; a large indwel- 
ling catheter may be sufficient, especially in the 
female. 

5. It would appear that cystoscopy has a 
diagnostic value in this condition, and, indeed, 
is the only precise means of confirming certain 
types of injury. 

6. Possibly the future will show that the 
prognosis, as a result of modern methods of 
resuscitation, combined with chemotherapy, is 
not as gloomy as it has been considered in the past. 
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INTRAPERITONEAL CHEMOTHERAPY 

By R. H. GARDINER 

SURGEON TO THE ROYAL BUCKINGHAMSHIRE HOSPITAL, AYLESBURY, ETC. 


Peritonitis has long been dreaded by surgeons 
as a complication of the diseases of the gastro- 
intestinal tract and of operative procedures in 
which opening the peritoneal cavity is a necessity. 
It is most commonly caused by a bacterial flood- 
ing of the cavity, due to perforation of some 
hollow viscus secondary to a disease of that 
viscus, and the resulting bacterial flora of the 
VOL. .XXXII — no. 125 


infection is therefore extremely various and often 
multiple in its types. Far more rarely a peri- 
tonitis results from a blood-borne infection or 
from a direct spread upwards by way of the female 
genital tract. This variety of the disease (known 
as pnmary pentonitis) is far more lethal than the 
secondary type and responds far less readily to 
any form of treatment. 
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For the past two or three years sulphonamide 
drugs have been used in the prevention and treat- 
ment of peritonitis and have been the subject of 
much animal experiment, especially in America. 
Sulphanilamide was used first by direct implanta- 
tion, followed by sulphathiazole, sulphadiazine, 
and mixtures of these. I have practically con- 
fined my attention to sulphapyridine (M & B 693), 
and it is my belief that this drug possesses advan- 
tages over other sulphonamides for intrapcritoncal 
use, but it is impossible to be dogmatic when the 
number of cases suitable for such treatment are 
limited in one man’s experience. There have 
been few published results of intrapcritoncal 
chemotherapy in England, beyond the excellent 
papers of Vaughan Hudson and his collaborators 
(1941 and 1942). 

The bacteria most commonly responsible for 
‘ secondary ’ peritonitis are the normal inhabi- 
tants of the gastro-intestinal tract — B. coli, various 
strains of streptococci, CL welchii, and B. proteus. 
B. pyocyaneiis is a common secondary invader. 
B. coli will often outgrow other bacteria. Strepto- 
cocci sometimes cause a severe peritonitis in a 
perforative lesion of a hollow viscus, and also 
produce an extremely lethal type of primary 
infection. Anaerobes such as CL viclchii arc 
commonly fotmd in the peritoneal exudates after 
bowel rupture, but are usually swamped by the 
pyogenic organisms. Many cases of appendi- 
citis with free peritoneal fluid give cither a pure 
culture of B. coli or a mixed growth, usually of 
B. coli and non-ha:molytic streptococci. Mixed 
infections do not respond nearly so readily to 
sulphonamide therapy as pure ones, but owing 
to the non-specificity of the drugs they exercise 
a bacteriostatic effect of some degree on most of 
the bacteria occurring in a mixed infection, and 
herein lies one of the great advantages of this 
method of treatment. In primary peritonitis the 
usual organisms are pneumococci, streptococci, 
and gonococci, the pneumococci accounting for 
about half the cases. 

It is now known that individual members of 
the sulphonamide group do not have a specific 
action on any given organism, but that organisms 
can be arranged in order of susceptibility to the 
sulphonamide group, and the sulphonamides can 
be arranged in order of bacteriostatic potency. 
It follows that an infection due to one of the less 
susceptible organisms, such as the staphylococcus, 
will be tmaflfected by chemotherapy unless one 
of the most potent drugs is used — e.g., sulpha- 
thiazole. If no substances are present which 
inhibit the action of the sulphonamides, then the 
higher the concentration of the drugs the greater 
will be their activity. The more organisms there 
are present and the higher the amount of inhibit- 
ing substances, so must the concentration of the 
drugs present be higher. Green and Parkin 
(1942) found that the antagonist of the sulphon- 
amides is an enzyme, the substrate of which is 
p-aminobenzoic acid, and it is the capacity of the 
sulphonamide compound to block this substance 


which determines its activity. Para-amino- 
bcnzoic add is often found in high concentrations 
in pus, tissue extracts, and related substances, 
and their presence therefore calls for a highei 
concentration of the chemotherapeutic drugs— 
a fact which is demonstrated in the local treatmem 
of frankly purulent peritonitis, which takes fai 
longer to dear up than the case in which little 
pus is present. 

There is also the possibility that a sulphon- 
amide-resistant strain of bacteria will be encoun- 
tered, or that a particular strain of bacteria wil 
become resistant in time if not quickly over- 
come by the drugs. Erhlich years ago pointec 
out in relation to the chemotherapy of protozoa, 
infections that a large dose should be given 
over a short period, to prevent resistant strains 
developing. 

ABSORPTION BY THE PERITONEAL 
LINING MEMBRANE 

The rate of absorption of any substance placed 
in the peritoneal cavity is of extreme importance. 
The selected substance, if it is to be beneficial, 
must be present in a sufficient concentration in 
the immediate environment of the bacteria long 
enough either for the infection to be wiped out 
or for the normal body responses to be marshalled 
and obtain control. The ideal chemotherapeutic 
drug for local application will be one which has 
the lowest rate of absorption, thereby remaining 
in situ for the longest period, provided it is 
capable of dealing with the infecting agent and 
has no serious deleterious effects. There is no 
other method of obtaining so high a local concen- 
tration as by local implantation. If used locally 
either in the soft tissue or in the body cavities, a 
local concentration 75-100 times as great as 
systemic administration could give may be 
obtained directly at the source of infection 
(Mueller and Thompson, 1942). 

Sulphanilamide is very rapidly absorbed into 
the blood-stream from the peritoneum j in fact 
faster than by any other route of administration 
(except direct intravenous injection), and so a 
very high blood concentration is rapidly obtained. 
Hudson and Smith (1942) found, using an average 
dose of 15 g.. that a peak was reached m the 
blood-stream in about 12 hours, with a blood 
concentration of 7~t2 mg. per too ex., the figure 
falling to zero in 36-48 hours. They further 
noted that the concentration obtained in the 
blood-stream is very variable and that a peak 
reading of 20 mg. can be obtained and absorpDon 
continue up to three days, and that the presence 
or absence of inflammation does not appear 
appreciably to affect the absorption rate. Mueller 
and Thompson (1942) gave very similar figures, 
and also found very high levels in the peritoneal 
fluid taken at intervals after operation, the figures 
ranging from 300 mg. to 800 mg. per too c.c. after 
40 hours. -Ml published reports confirm this 
rapid absorption of sulphanilamide, and its use 
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may be criticized on the grounds that its rapid 
absorption does not allow the drug to remain in 
adequate concentration locally long enough for 
the full benefit of its direct action to be obtained. 


the peritoneal cavity. Sulphapyridine and sul- 
phachazine show the longest survival rates in 
situ, and my observation of the absorption of 
sulphapyridine from the peritoneum gives further 


Table /.—PROPERTIES OF Four Sulphonamide Drugs 
(After Lyons and Burbank) 



Sulphanilamide 

Sulphapyridine 

Sulphathiazole 

SULPHADIAZINE 

Solubility in serum at 37® C. 
Persistence as crystals 

Excretion in twenty-four hours 
Persistence by chemical test 
Diffusion time in wounds 
ToMCity to cells 

1600 mg. 

6-24 hr. i 

SO per cent 

11 days 

2 hr. 

+ 

61 mg 

7-10 days 

7 percent 

34 days 

24 hr. 

0 

184 mg. 

4-5 days 
ig per cent 

17 days 

2-6 hr. 

+ 

124 mg. 

5- 7 days 

? 

6- 24 hr. 

0 


and that toxic effects are more likely to follow its 
use for the same reason. Jackson and Coller 
doubt if its local action remains very high after 
1-2 hours (cf. Throckmorton’s experiments with 

Table II . — ^Blood Concentrations of Sulpha- 
pyridine (mg, per too c.c.) in Five of the Control 
Cases after Intraperitoneal Implantation of 
Sulphapyridine in 4 oz. of Saline 


Control Case 

Hours after Administration 

24 , 

48 j 

72 

I 

2 5 

2 0 

I 7 

II 

3 I 

2 Z 

I 5 

III 

3 2 

I 6 

1 2 

IV 

26 

2 2 

1 9 

V 

2 4 

2 I 

I 6 


rats, in which he found no trace of the drug locally 
after 6-8 hours), and state that it would be ideal 
if some method could be devised which would 
slow the rapid absorption, so allowing it to remain 
at a high local concentration ; 
failing that, an allied compound 
with a slower rate of absorption 
should be used. (These workers 
did attempt to cut down the rate 
of absorption of sulphanilamide 
by using a tragacanth suspension 
of the drug, but without any 
appreciable success.) 

The absorption rate of sulpha- 
thiazole appears to lie between 
that of sulphanilamide and sul- 
phapyridine, although I have 
been unable to find a complete 
series of blood-concentration 
figures following its intraperi- 
toneal introduction. Lyons and 
Burbank (1942), in a collective 
review on local sulphonamide 
therapy, compared the properties 
of the various chemotherapeutic 
drugs, and Table I is reproduced from their paper. 
The table was deduced from a series of published 
experimental results by several workers following 
the implantation of the drugs into wounds and 


proof of its long persistence locally. I have been 
unable to find any other reports on the absorption 
of sulphapyridine. 

The following experiments were conducted 
to find out the rate of absorption of sulphapyridine 
from the peritoneal cavity. 

Experiment i. — Ten control cases were taken. 
These were all diagnosed as chronic appendicitis, 
and inflammation was not a factor to be taken into 
account. Laparotomy by a right paramedian incision 
was performed, the abdominal cavity explored, and 
the appendix removed. Before sewing up, 10 g. of 
sulphapyridine suspended in 4 oz. of saline was placed 
in the abdominal cavity, and the dregs were lightly 
rubbed into the wound. Samples of blood were 
taken at 24, 48, and 72 hours, and 7 days after opera- 
tion. Readings typical of the results obtained are 
shown in Table II. This table gives the readings 
obtained in five of the controls, showing the close 
similarity of the readings, which was true of all the 
cases. A week after operation the readings varied 
between 0-4 mg. and 07 mg. per 100 c.c. 

Experiment 2. — Blood-levels were taken from a 
series of cases in which inflammation was present and 


there was free fluid or pus in the peritoneal cavity. 
TIus series included cases of appendicitis with free 
fluid, appendicitis with general peritonitis, pelvic 
abscess, and perforated gastric ulcer. The dosage 


Table III . — ^Blood Concentration of Sulphapyridine (mg. per 
too c.c.) in Five Cases of Peritoneal Inflammation of Varying 
Degree after Intraperitoneal Implantation of 10-15 g. of Sulpha- 
pyridine IN 6 oz. OF Saline 


Description of Case 

Hours after Administration 

24 

48 1 

72 

Perforated appendix with general peritonitis 
Drainage 

3 3 

I 7 

I 4 

Appendiatis Appendix acutely inflamed at tip 
Peritoneum inflamed and raw in appendix bed 

5 0 

2 6 

2 2 

Acute appendicitis with free fluid. Drainage 

2 7 

2 4 

I 8 

Acute perforated appendiatis with general peri- 
tonitis. Death three weeks after operation from 
a subphrenic abscess and empyema 

3 7 

24 

2 0 

Pelvic abscess. Bilateral salpingo-oophoreciomy 
for bilateral tubo-ovanan abscess Drainage of 
abscess 

I 8 

I 5 

1 3 
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in these cases was 10-15 g. suspended in_ 4-6 oz. 
saline. Allowance must be made for a slight loss 
through overflow of the substance during introduc- 
tion, which it is not always possible to avoid, although 
about one-half was introduced via the drainage tubes 
at the end of the operation. The findings arc shown 
in Table III. 

Comparison of Tables II and III shows that 
there is little variation in absorption whether 
gross inflammation or pus formation is present 
or not, so that sulphapyridine does not differ in 
this respect from other drugs of the series. But 
the rate of absorption shows a much slower and 
more gradual fall, and zero was not reached even 
at the end of the week, readings averaging 0-5 mg. 
per too c.c. being consistently obtained whether 
inflammation was present or not. Large indi- 
vidual variations in the rate of absorption arc 
occasionally found ; readings as high as 15-17 ttig. 
per too c.c. have been recorded in a case of hemi- 
colectomy for carcinoma of the ca:cum and in a 
case of perforated duodenal ulcer. These, how- 
ever, are exceptional. Opportunities for direct 
observation to ascertain whether any of the drug 
remains after operation are rare. White granules 
of the drug can be seen coming out of a drainage 
tube from the abdomen in a few cases several days 
after administration, but this is not usual, and I 
have only noted it if gross suppuration was present 
at operation. One case, however, is worthy of 
record : — 

Case I. — A woman of 58 was admitted with an 
advanced carcinoma of the rectum, deemed just to be 
within the bounds of operability. She was prepared 
for an abdomino-pcrincal resection, which was subsc- 
quendy performed by Mr. C. A. Joll. During the 
operation the extremely friable growth ruptured and 
the peritoneal cavity was grossly contaminated with 
bowel contents ; 15 g. of sulphapyridine in saline was 
placed in the abdomen and a further 15 g. in the 
perineal wound. She never recovered completely 
from post-operative shock and developed chest com- 
plications from which she died 84 hours after operation. 
The abdomen was opened post mortem, through the 
original incision, which showed no obvious sulpha- 
pyridine. There was no free fluid or pus in the peri- 
toneal cavity, and the sulphapyridine was in process 
of absorption. At a very rough guess about 25 per 
cent of what had been put in remained as small clumps 
about the size of a pin’s head on the small gut and 
posterior wall. There were no signs of inflammation 
or adhesion formation. 

Ryan, Bauman, and Mulholland (1942) record 
the blood-levels and urinary excretion of sulpha- 
diazine following its introduction into the peri- 
toneal cavity of six patients. In three of these, 
receiving 10 g. each, the figures ranged as in 
Table IV. 

The peak absorption occurred between 12 
and 36 hours after administration, and it will 
be noted that the figures, although a little 
higher, are similar to those which I obtained with 
sulphapyridine. They recorded much higher 
readings in two other cases using 20-25 g. of 
the drug. There were no apparent post-operative 
or toxic complications. Sulphapyridine and 


sulphadiazine are, therefore, the slowest of the 
four common sulphonamide drugs to be absorbed 
from the peritoneal cavity, which is in accordance 
with their low solubility. 

Table IV. — Blood Concentration of Sulpha- 
diazine (mg. per too c.c.) IN Three Patients after 
Intraperitoneal Implantation of 10 g. of Drug 
{After Ryan, Batmian, and Mulholland, 1942) 


CAsn 

Hours aittr Administration 

24 1 

48 

72 

1 

I 1 

6 0 1 

3*7 

2-5 

II 

5-7 

4*5 

1’5 

III i 

1 

4-7 j 

1*6 



METHODS OF ADMINISTRATION 
AND DOSAGE 

Sterilization of the sulphonamide powders 
was not generally thought necessary until the 
report of a case of tetanus which proved fatal 
seven days after operation for a suppurative 
condition in the pelvis of a woman. Sulpha- 
pyridine had been sprinkled into the pelvis before 
the closure of the abdomen. The verdict of the 
Coroner was death by misadventure from tetanus, 
due to infection from a sulphapyridine container 
{Lancet, 1942 ; Atkinson, 1942 ; Sandes, 1942). 
Before the report of this case I had placed the 
powder in the abdominal cavity, from the card- 
board containers, in upwards of fifty cases. An 
effective technique for sterilizing sulphonamide 
powders has been evolved (Medical Research 
Council, 1943) and sterile preparations should 
now be exclusively used. 

It is necessary to consider whether there is 
any other way of administering sulphonamides 
which is superior to the intraperitoneal route in 
the treatment of peritoneal infections. Cokkinis 
(1938) reported favourably on the oral use of 
sulphonamides in acute appendicitis after opera- 
tion> whether contaminated or not^ and especially 
in cases of late acute appendicitis with localized 
lump formation without obvious abscess develop- 
ment ; in these the drug seemed to hasten 
resolution. Favourable results were also obtained 
in frank peritonitis, and in a case of subphremc 

abscess. No actual figures were pubUshed. 

Corry, Brewer, and Nicol (i939) reported 
the use of sulphonamides by various routes other 
than the peritoneal in the treatment of peritomtis 
of appendicular origin; they summarized 41 
cases of appendicitis with varying grades ot 
abscess formation and peritonitis, with apparently 
favourable results. A series of 273 casw 01 
acute appendicitis with a mortality rate of i-i 
per cent compared favourably with a previous 
five-year period which showed a mortahty rate ot 
5-3 per cent. Toxic manifestations were frequent 
in this series, sometimes necessitating stopping 
administration of the drug. 

Rosenberg and Wall (i94t)j experimenting 
with artificially produced peritonitis in rats. 
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showed that the intraperitoneal route was defi- 
nitely superior to the subcutaneous. Stafford 
(1942) reported 479 cases of peritonitis or abscess 
of appendiceal origin at the Johns Hopkins 
Hospital with a mortality rate of 10 per cent, 
but since using suiphathiazole in such cases, 
either by mouth or intravenously, the mortality 
rare had been reduced 50 per cent. Complica- 
tions were few and the blood-level was kept at 
6-8 mg. per 100 c.c. Hudson and Smith (1942) 
stated that their results, using any route other 
than the intraperitoneal, were disappointing. In 
their inquiry into the best way of controlling 
infection in abdominal war wounds, Gilchrist 
and his colleagues (1943) demonstrated in dogs 
that sulphanilamide by mouth wiU not produce 
adequate early concentrations in blood and peri- 
toneal exudate. 

From the patient’s viewpoint, there have been 
far more imdesirable features in these other routes 
of introduction, of which vomiting and prostra- 
tion have been the most unpleasant. They are 
distressing in the extreme to a patient already ill 
with an abdominal disease, and seem to be 
avoidable by using the intraperitoneal route. 
Intramuscular injection may produce severe pain 
at the site of injection, and such catastrophes 
as nerve palsies must not be forgotten. The 
intravenous route seems to be best if the drug 
is to be given systemically, and it can be given 
via a drip saline. If the intraperitoneal and other 
routes are combined there seems to be a special 
danger of jaundice (Jackson and Coller, 1942). 

Care must be observed in the application of 
the drugs to the peritoneal cavity. The powder 
may be (i) dumped in ; (2) sprinkled in from a 
perforated container on the ‘ pepper-pot ’ princi- 
ple ; (3) dusted in by means of a sterile gauze 
swab. These may be termed the dry methods 
of application. Dumping and sprinkling are, 
however, inadvisable, for there is a great tendency 
for too much powder to accumulate at one spot. 
This, to my mind, is the most fertile cause of 
subsequent adhesions, particularly with the drugs 
which have a low rate of absorption. I have 
frequently noted in my earlier cases that if any 
large mass of the drug is allowed to faU into the 
peritoneal cavity in one place it is rapidly en- 
meshed by the peritoneum, and so firmly that only 
vigorous wiping will remove it, and this may result 
in a tearing of the bowel surface. Crutcher and 
his colleagues (1943) have observed in dogs that 
sulphonamides introduced in lump become 
wailed off as a foreign body and are absorbed 
very slowly ; they noted that fine powders are 
more liable to form lumps than coarse crystals. 
Dusting the powder over the bowel surface with 
a soft gauze swab is a useful method to employ 
around an anastomosis of bowel or wherever a 
defimte local concentration of the drug is desired. 

Apart froin such dusting, the drugs should 
always be applied in a fluid suspension ; a solution 
is not possible owing to their low solubility. 
The suspension is best made by rapidly stirring 


the finely powdered drug in sterile saline. For 
10-15 S- of the powder about 6-8 oz. of sterile 
saline is necessary. The powder is rapidly stirred 
until a thin watery emulsion is obtained. This 
is then at once transferred to the peritoneal cavity 
and is best squirted in rapidly with a 10- or 20-c.c. 
Record syringe, so that a jet of the emulsion is 
sprayed over the contents of the peritoneal cavity. 
The drug will then be seen to adhere to the peri- 
toneum in small clumps over very wide areas and 
gross dumping of large masses will be avoided. 
This method makes for easier absorption, and 
obviates adhesion formation. The one draw- 
back is the spilling of the emulsion over the edges 
of the wound, so that a quantity of the powder 
is lost. This is especially the case if the anes- 
thetic does not give good relaxation. If a spinal 
anesthetic has been used, the ‘ negative ’ intra- 
abdominal pressure and laxity of the muscles 
allows the fluid to be squirted or poured in quite 
easily and little will escape. If introduction is 
difficult and drainage is to be used, some of the 
suspension may be injected down the tube after 
the complete closure of the abdomen. A spigot 
must be at once insertfed to prevent overflow. 
Hudson and Smith (1942) recommend the use 
of an indwelling catheter, led into the cavity 
through the abdominal wound ; the suspension 
can be injected down the catheter, which is then 
clipped off. Further quantities of the suspension 
can be introduced on future occasions if deemed 
advisable, although they say that these may cause 
considerable pain. 

I have employed the method only once and 
the patient did not seem to suffer discomfort. 
The spigot of the drainage tube should be 
removed six hours after operation to allow normal 
drainage to begin. The dregs of the emulsion 
can be rubbed lightly into the separate wound 
layers. If pus is present, it should be removed, 
either by gently swabbing, or, if in great quantity, 
by a sucker, but it is never easy to clear out all 
the purulent products. It is, however, highly 
important to do this as far as possible, in order 
to remove the inhibitors of the drug, of which 
pus is a fertile source — point first emphasized 
by Tashiro et al. (1942). 

Chambers et al. (1942) have described the 
reduction in the size of suiphathiazole crystals 
by the method of sonic agitation. By this method 
minute crystals, uniform in size, are produced 
which will give a stable aqueous suspension with 
little tendency to settle. The micro-crystals will 
pass through a syringe needle. A quicker 
absorption is noted with these small crystals, 
especially during the first two hours. Clumping 
is easily avoided, and if such a suspension is 
placed in the abdominal cavity, it rapidly spreads 
oyer the intestinal surface. This type of prepara- 
tion seems to possess distinct advantages for 
intraperitoneal use. 

Solutions of the soluble forms of sulphon- 
amides are unsuitable for intraperitoneal adminis- 
tration, on accoimt of their very high alkalinity 
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and consequent strong caustic action. This is 
especially true of sodium sulphapyridine. Yet Fox 
(1942) has conducted experiments in mice and 
dogs in which the sodium salts of sulphapyridine, 
sulphathiazole, and sulphadiazine were introduced 
into the muscles and peritoneal cavity. His results 
showed a rapid absorption with good healing 
and no obvious necrosis. He suggests, therefore, 
that clinical trials with these solutions are war- 
ranted. Even if further experiment confirms 
that they are not seriously irritating, they will not 
supplant powder when it is essential to maintain 
a high concentration at one place — c.g., along 
a line of anastomosis. Furthermore, their absorp- 
tion may be too rapid ; the object of a powder 
is to keep a good concentration in situ for as long 
as possible. 

Investigators have widely divergent views on 
dosage. Ryan, Bauman, and Mulholland (1942) 
have given up to 25 g. with no ill effects, whereas 
Jackson and Coller (1942) advised against doses 
greater than 5 g. Dosage must depend on the 
condition found at operation. In the absence of 
frank pus or gross inflammation small doses 
suffice, and 10 g. in 4 oz. of saline is adequate. 
I generally use 15 g. of sulphapyridine in 6 oz. 
of saline in contaminated cases, remembering that 
it is impossible to prevent the loss of a certain 
amoimt from spilling and overflow. If frank 
suppuration is present, far higher doses are 
required, because of the inhibitory powers of 
pus, and I have inserted 25 g. of sulphapyridine 
with no toxic results. 

COMPLICATIONS 

In the cases in which I have used sulpha- 
pyridine in the abdominal cavity, the complica- 
tions which might ensue, and which are often 
troublesome when the drug is given by mouth 
or injection have been entirely absent ; there has 
never been any cause for anxiety due to develop- 
ment of a toxic state from the drug. The dose 
has usually been 15 g., and this amount has been 
used in the abdominal cavities of children in 
serious infections. I attribute the lack of toxicity 
to the slow absorption of sulphapyridine as 
compared with sulphanilamide, although sulpha- 
thiazole has been the cause in some cases. Lyons 
and Burbank (1942) studied the toxicity of the 
sulphonamides to living cells, noting the depres- 
sion of cell development and the limitation of 
cell growth, and concluded that .sulphanilamide 
is more toxic than other chemotherapeutic drugs, 
on account of its higher solubility. This was 
also true of its action in the suppression of the 
red and white blood-corpuscles, whereas subse- 
quent toxic effects were not observed with sulpha- 
pyridine or sulphadiazine. 

General Complications. — 

Blueness . — One thing which ‘will always strike 
the surgeon after the introduction of the drugs 
into the peritoneal cavity is the blue colour of the 
skin. This appears to have little significance, as 
the blueness rapidly disappears, although it is 


often more marked than with oral administration 
while it lasts. Hudson and Smith (1941 and 
1942) remarked on this blue coloration, but they 
had observed no serious toxic symptoms with 
sulphanilamide. 

Depression and Restlessness . — ^No patient of 
mine has complained of the extreme depression 
commonly encountered after oral administration, 
and I have seen no pubh’shed reports of this as a 
complication of intraperitoneal administration. 
At times after relatively large doses in young 
children I have noted extreme restlessness and 
what appears to be disorientation comparable to 
that seen after oral administration ; but these 
children have all been suffering from a severe 
illness, and it is difficult to know to which cause 
one should attribute such signs. 

Vomiting. — Beyond that which can readily 
be attributed to a post-anaesthetic complication, 
vomiting never occurs with intraperitoneal sulpha- 
pyridine, and I have not seen it reported with the 
other drugs used. This is extremely important, 
and, as Pearl and Rickies (1942) pointed out, oral 
administration is not desirable and is often 
impossible in a patient very ill with an abdominal 
complaint because of vomiting. 

Jaundice . — Reports from America stress the 
possible occurrence of severe jaundice. Sulph- 
anilamide placed in the peritoneal cavity is 
probably absorbed by the portal system and 
carried to the liver in high concentration; this 
may account for the jaundice, which is not seen if 
the drugs are used in peripheral wounds, where 
it will be absorbed into the caval system (Lyons 
and Burbank, 1942). Jackson and Coller (1942), 
experimenting with dogs, showed that if sulph- 
anilamide was used intraperitoneally there was 
always a higher concentration of the drug in the 
portal blood than in the systemic. They also 
recorded a number of cases in which definite jaun- 
dice developed — 9 out of 29 patients so treated — 
if the sulphanilamide was administered by other 
routes as well as the intraperitoneal, and the 
jaundice was due to hepatic damage. The 
jaundice seemed to clear without permanent 
results, but because of it they advise oifly modest 
intraperitoneal doses. Watson and Spink (1940) 
believe that a mild liver damage, secondary to 
toxic drainage from intraperitoneal sepsis via the 
portal vein, can be converted into outspoken 
hepatic dysfunction and jaundice if the toxic 
effects of the sulphonamide drugs are superadded. 

Bieter et al. (1941) show in children that with 
sulphanilamide, even if given orally, there is a 
selective concentration in the liver, as compared 
with sulphapyridine and sulphathiazole. Davis 
(1942) also points out that sulphanilamide should 
not be used if there is any suspicion of liver 
damage, as it may make the damage considerably 
worse, and also states that 6 g. is the highest safe 
intraperitoneal dose if such a complication is to 
be avoided. Hudson and Smith reported no 
cases of jaundice with sulphanilamide or sulpha- 
thiazole, and I have never encountered a case 
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with sulphapyridine even from massive doses in 
severely toxic patients. 

/I must be a very rare 
■, ■ traperitoneal chemotherapy, if 

it ever occurs. I have never seen it in my own 
cases, and I have only read of one possible case 
elsewhere (Lesses and Starr, 1942). 

Renal Complications . — There has not yet, as 
far as I know, been any case of anuria recorded as 
a complication of intraperitoneal chemotherapy, 
but since several fatal cases of anuria, and some 
successfully treated, have followed the use of 
sulphapyridine by mouth, some mention must be 
made of it here. 

Case 2. — I recently operated on a child for appendix 
abscess (which would have been better treated on 
expectant lines), and as free pus was liberated I 
followed my usual routine and placed 10 g. of sulpha- 
pyridine into the peritoneal cavity. The cluld’s 
urine was passed normally for three days after opera- 
tion, but he passed only i oz, from 9 a.m. on the third 
day until 2 a.m. next morning, when he passed 12 oz. 
From 2 a.m. until 8.15 p.m. on this fourth day he 
passed no urine, but at the end of that time he passed 
10 oz. It was scanty on the fifth day, and he passed 
8 02. on the evening of the sixth day. This gave 
cause for anxiety, but from the seventh day his urine 
output rapidly became normal and a clean specimen 
examined showed only occasional red blood-corpuscles. 

I have also seen hsmaturia result from the 
prolonged application of sulphapyridine to large 
raw areas following burns in children. It is 
therefore important to watch for this serious 
complication, carefully to control the dosage in a 
child, and to see that adequate fluids are given 
by mouth in all cases, supplemented by rectal 
administration in children if necessary (a far 
better method in children than via the veins). 

Local Complications. — 

Inflammation, Adhesions, and Non-absorption. 
— ^When any substance is injected into the peri- 
toneal cavity a reaction occtirs which results in 
peritonitis, variable in degree. The nature, 
amount, and type of substance introduced will 
naturally determine the type and severity of the 
reaction (Harvey, Meleney, and Rennie, 1942). 
Any chemotherapeutic drug will thus cause a 
reaction in the peritoneum ; but if the reaction 
helps to marshal the body’s defences against a 
serious infection it will assist in overcoming such 
infection. If, however, it is too severe or too 
prolonged, adhesions may be left behind. 

The possibility of the formation of adhesions 
has received a great deal of attention in the 
literature, ranging from a deprecation of the use 
of stilphonamides in the peritoneal cavity alto- 
gether on account of the danger of such adhesions 
and other evils (Taylor, 1942), through a warning 
that adhesions may occur, to a frank denial that 
adhesion formation is of much importance. 
Jackson and Coller (1942) fotmd that there was 
little reaction on the part of the peritoneum in 
dogs when sulphanilamide was introduced, as 
evidenced by hyperemia or adhesion formation, 
and also believe that scarring may actually be 


prevented by its introduction. Autopsies on two 
of their patients who had been treated by such 
methods showed little peritoneal reaction with 
very few adhesions. Laird and Stavern (1942) 
examined the peritoneal reaction in dogs, using 
■sulphanilamide and sulphathiazole. They found 
that these drugs produced no reaction or adhe- 
sions and there was no trace of the drug four 
weeks after introduction. The sodium salt of 
sulphathiazole, however, produced pronounced 
adhesion formation and inflammation, due to its 
high alkalinity (pH about 10). The alkalinity 
of the soluble form of these drugs definitely pre- 
cludes their use in the peritoneal cavity, and the 
only sodium salt which can be used in solution is 
sulphacetamide soluble, which is neutral, but a 
solution has no advantages over a powder. 

Laufman and Wilson (1942) showed that 
sulphanilamide was relatively non-irritant to the 
peritoneum of rats, and this has been confirmed 
in the same animal by Throckmorton (1941), 
using both sulphanilamide and sulphathiazole. 
He further reported that sulphapyridine had a 
marked irritant action, leaving many adhesions 
and large quantities of the drug walled off. 
Hawking and Hunt (1942) reported that sulpha- 
diazine placed in the peritoneum of dogs remained 
cut off and walled off by adhesions. Walter and 
Cole (1943) observed some adhesions in dogs 
after the intraperitoneal insertion of sulphadiazine, 
but these were never dense ; there were no 
adhesions after sulphanilamide. Crutcher and 
his colleagues (1943) fotmd that sulphanilamide, 
sulphathiazole, and sulphadiazine may all produce 
adhesions if they are not well spread about ; 
sulphanilamide was least liable and sulphadiazine 
most liable to produce adhesions. Sutton (1942) 
reports the case of a boy who was operated on for 
acute gangrenous appendicitis and peritonitis and 
in whom the intraperitoneal use of sulphathiazole 
was followed by adhesions and intestinal obstruc- 
tion, necessitating a second operation about three 
months afterwards, when dense adhesions were 
found in the right iliac fossa. The cause of the 
obstruction — ^the crystals of sulphathiazole — had 
disappeared. He also stated that there was 
delayed woimd healing and a keloid scar. Only 
3 g. was sprinkled into the peritoneal cavity and 
the area was drained. 

There has been no reference to the reactions 
produced by sulphapyridine except that Throck- 
morton has stated that it was highly irritant to 
the rat peritoneum, producing well-marked 
adhesions, and that particles of the drug were left 
behind. Though I have nearly always used the 
drug in my own cases I have encountered adhesion 
formation in two cases only (reported below), and 
in neither could the use of the sulphapyridine be 
blamed as the cause. The following case suggests 
that sulphapyridine does not tend to produce 
adhesions or to remain in situ for an undue time. 

Case 3 . — A woman aged 41, was operated on in 
1941 for acute appendicitis and early peritonitis 
(Gardiner, 1942). She made an uninterrupted 
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recovery except for a slight left basal pneumonia. 
The peritoneal cavity was drained through the lower 
end of the incision, which was a right paramedian. 
She was re-admitted one year later complaining of a 
slight hernia through the lower end of the scar where 
the drainage tube had been inserted. An operation 
for repair was performed, the old scar excised, the 
wound layers defined by dissection, and the peritoneal 
cavity opened. There were no signs of the sulpha- 
pyridine, or of any adhesions except some purely 
local ones around the great' omentum and the 
back of the abdominal scar, and a very few filmy 
ones in the right inguinal fossa, round the cxcum. 
These were separated with great ease and a repair 
carried out. 

In Case i, the abdomino-perincal resection 
for advanced carcinoma of the rectum in which 
the growth ruptured, the sulphapyridine four 
days after operation was in the process of absorp- 
tion and only minute clumps remained. 

I have recently been able to confirm the 
absence of gross adhesion formation in further 
cases following the use of sulphapyridine in 
peritonitis. One case, an old man of 75, who was 
operated on for advanced general peritonitis, 
following a ruptured appendix, died three weeks 
after. He developed paralytic ileus five days 
after the operation, from which he never recovered 
in spite of treatment. There were but few 
adhesions found post mortem. His abdominal 
wound (a right paramedian incision) healed 
firmly. 

The following uvo cases were complicated by 
adhesion formation following operation : — 

Case 4. — H. M., aged 7 years, was admitted to 
hospital on Nov. 29, 1943, with a history of 24 hours’ 
abdominal pain and vomiting. Pulse 116; respira- 
tion 24 ; temperature 103". Chest and urinary system 
normal. He had marked generalized abdominal pain 
and tenderness. A diagnosis of appendicitis with 
peritonitis was made and operation was performed 
the same evening. Through a right paramedian 
incision a high ca:cum was mobilized with difficulty, 
due to gross infiammation and free pus. A gan- 
grenous retrocaccal appendix was removed with 
difficulty. Sulphapyridine (15 g.) was instilled into 
the abdominal cavity and the wound powdered. The 
abdomen was drained. His progress for the first 
five post-operative days was good, and his bowels 
were well opened with enemata on the third and 
fourth days. After this, however, he was not so well, 
and on the seventh day he began to show signs of 
obstruction, with onset of distension. He began to 
vomit on the eighth day and on the ninth radiography 
revealed distended coils of gut with fluid levels, with 
obstruction probably at the ileocKcal valve. His 
abdomen was opened through the original incision 
and the terminal coils of ileum were found bound 
together with loose adhesions. Inflammation was 
gross. The adhesions were separated easily and the 
obstruction relieved. Three clumps of sulpha- 
pyridine the size of large beads were found adhering 
to the bowel wall firmly ; the rest was practically 
absorbed. They were not removed. The abdomen 
was closed and the child made an uninterrupted 
recovery except for a breakdown of the superficial 
layers of the abdominal wound which took some time 
to heal up. 


Case 5.— J. McC., aged 51 years, was admitted to 
hospital on June 2, 1943, with a history that he had 
been suffering from abdominal pain and upset for 
one week. This had begun previously as a severe 
central abdominal pain which subsided but had come 
on again with extreme violence and he had been 
vomiting. On examination he was an extremely 
sick-looking man with a hard, blown-out, distended 
abdomen. His temperature and pulse were normal. 
As it tvas a definite case of an abdominal catastrophe, 
operation was performed the same night and he was 
found to be suffering from very advanced general 
peritonitis due to a perforated inflamed Meckel’s 
diverticulum. The whole of the abdomen was full 
of small-gut contents with severe inflammation and 
pus formation. The diverticulum was removed and 
the abdomen drained by two large tubes. Sulpha- 
pyridine (25 g.) was injected into the abdominal cavity. 
Following this operation he appeared to make a good 
recovery and for the first ten days following the opera- 
tion went on very well, his appetite, bowel actions, 
etc., returning. About the ten^ post-operative day, 
however, he began to show signs of an obstruction and 
in the ensuing eight hours this became much more 
marked and was confirmed by radiographs, which 
showed fluid levels. His abdomen became distended 
and he began to vomit violently. He was seen by 
Mr. C, A. Joll in consultation, who advised an 
immediate further laparotomy, which was performed 
on June 16. On opening the abdominal cavity, 
practically the whole of the small intestine was found 
matted up together with a vast number of thin filmy 
adhesions, and there was a high obstruction. Efforts 
were made to free these adhesions without success. 
Residual amounts of the sulphapyridine were found 
lying beuvecn the coils of gut and also in the pelvis. 
He did not recover from this operation, but died on 
June 18. 

The type of adhesions which were seen in 
this case were exactly similar to those which 
I have found in cases of strangulated hernia 
which have been described by other writers and 
they are, in my opinion, almost exclusively con- 
fined to cases in which the peritoneal cavity has 
been grossly contaminated with small-gut contents. 
I do not think it is true to say that the contents 
of the small gut do not cause gross peritoneal 
inflammation or subsequent adhesion formation, 
as it has always been in these cases that I have 
found a widespread plastic peritoneal reaction, 
and I think, further, that the peritoneum of some 
individuals is more prone to irritation by small- 
gut contents than are others. I do not think 
that the sulphapyridine in these cases was the 
cause of the adhesions. 

It appears that slight adhesion formation will 
occur whatever the drug used, and in certain 
individuals who have a natural tendency to form 
adhesions. All surgeons know that, after opera- 
tions for inflammatory and other abdominal 
conditions, dense adhesions do form in a few 
cases, and this will happen whatever form of 
intraperitoneal chemotherapy is employed. The 
risk is undoubtedly outweighed by the advantages 
to be gained from these drugs ; it will not be 
great if, as far as possible, an even distribution is 
obtained, and the dumping of a mass of powder 
in any one area is avoided. 
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Delayed Healing . — ^There has been much con- 
troversy on this aspect of chemotherapy. Bick 
(1942) concluded that the local application of 
sulphonamides to woimds of soft tissue at a clean 
operation, in which primary suture was indi- 
cated, reduced the rate of healing by 5 per cent, 
and also caused extensive cutaneous scarring. 
The scars also seemed to "be greater in depth and 
breadth. Taylor (1942) placed sulphathiazole, 
sulphanilamide, and sulphadiazine beneath the 
rectus sheath in dogs, and found that sulpha- 
thiazole and sulphadiazine caused actual abscess 
formation, and there was inflammation with 
sulphanilamide. Apart from these two papers 
and the isolated case of Sutton (1942) already 
mentioned, most reports speak well of the effect 
of the drugs on wound healing and in the preven- 
tion of suppuration and subsequent breaking down 
of the wound. Key and Burford (1941) report 
from animal experiment that there is no inter- 
ference with the healing of the soft tissues if 
sulphanilamide is implanted, provided certain 
precautions are observed. They now implant 
the powder as a routine in all woimds. The 
powder should be lightly sprinkled in the wound 
and too much should be avoided, as this tends to 
cause serum outpouring. They found that by 
using the powder as a routine, the incidence of 
stitch abscess was less and that all wounds, in a 
series of 150 cases, healed by first intention. 
Davis (1942) and Mueller and Thompson (1942) 
state that sulphonamides stimulate healing. 

In a previous communication (1942) I drew 
attention to the excellent healing obtained in 
contaminated wounds following laparotomy for 
peritonitis or a ‘ dii^ ’ appendix if sulphapyridine 
was employed. Similar cases have forther con- 
vinced me of the efficacy of the drug in preventing 
breakdown and suppuration of the wound, with 
their attendant evfls, such as prolonged stay in 
hospital while the wound granulates, burst 
abdomen, wound phagedsena, and subsequent 
herniation through tiie scar. In the past eighteen 
months I have ceased to drain any contaminated 
wound, but have gently rubbed a fine emulsion 
of powdered sulphapyridine in saline into the 
wound layers, prior to closure by primary suture. 
In not one of the cases, although often freely 
contaminated, has a breakdown occurred. Most 
of them healed by first intention, and in a few a 
littie purulent fluid escaped which subsequently 
dried up with sound wound healing. Nor does 
there seem to be any acceleration in the absorp- 
tion of the catgut (Adeney, 1941). Drainage 
rubes have often been employed in cases of gross 
contamination of the peritoneal cavity, but the 
hole for the tube alone has remained open for 
drainage of the pus, the rest of the wound healing 
soundly. In one case an incisional hernia 
occurred, but this was through a drainage tube 
hole, used to drain the pelvis in pelvic appendicitis. 
It shotfld not be necessary to apply the sulphon- 
amide in a surgically clean wound, but if used 
properly in such cases it should do no harm. I 


have not observed any excessive keloid formation 
after the use of the drugs. 

RESULTS IN ACUTE ABDOMINAL 
CONDITIONS 

I. Appendicitis. — The largest number of 
reports of intraperitoneal chemotherapy have the 
treatment of acute appendicitis and its complica- 
tions as their basis. In the short time in which 
it has been in use this procedure has done much 
to lower the mortality in complicated appendicitis. 
Thus, Hudson and Smith (1942) showed a fall 
in mortality in cases of peritonitis and peritoneal 
contamination from 18-4 to 6-4 per cent. From 
1935 to 1939, 741 cases of acute suppurative 
appendicitis were treated at the Roosevelt Hospital 
in New York with 20 deaths, a mortality rate of 
2-7 per cent ■, in 1940, 204 such cases were 
operated on, but these also received intraperitoneal 
sulphanilamide therapy and there were no deaths. 
Thompson, Brabson, and Walker (1941) reported 
its use in 59 cases of acute diffuse appendicitis 
with favourable results, some of the cases appear- 
ing to be hopeless. Anderson (1942) reported 
22 cases of advanced acute appendicitis treated 
by operation and intraperitoneal sulphathiazole 
(5 cases also received additional sulphathiazole 
either intravenously or orally) with one death, a 
mortality rate of 4-5 per cent. Pearl and Rickies 
(1942) produced a pure B. coli peritonitis in rats 
and found that sulphathiazole afforded complete 
protection if the drug was given at the time of 
introduction of the bacteria ; in diffuse peri- 
tonitis one rat died, whereas all the control cases 
ended fatally. Epps, Ley, and Howard (1942) 
experimented with dogs in which a perforating 
appendicitis was produced, and sulphanilamide, 
sulphapyridine, and sulphathiazole were placed 
in the peritoneal cavity at intervals in the course 
of the illness i sulphathiazole gave the lowest 
mortality rate. 

I have used sulphapyridine in all stages of 
acute appendicitis over the past two and a half 
years and the results have been gratifying. Seem- 
ingly hopeless cases of general peritonitis have 
made a rapid recovery, and many less advanced 
cases have done extremely well. Exudate was 
either reduced to a thin serous yellow discharge 
which did not last long, or if purulent did not 
continue for anything like the time it did before 
I used sulphapyridine. There have been three 
deaths, two reported above, and another in an 
advanced case of general peritonitis in which the 
whole abdomen was full of pus, and a pelvic 
abscess developed which cleared satisfactorily, 
but a right posterior subphrenic abscess formed 
subsequently, and I unfortimately delayed drain- 
age too long. I still feel that drainage should be 
instituted in all cases where there is any doubt 
in the surgeon’s mind. Nothing is to be lost by 
drainage, and, if frankly purulent discharge does 
not develop, the tube can be removed within 
24-48 hours. It must not be assumed from the 
published results that a purulent discharge will 
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never occur ; but if drainage has been employed 
the surgeon can feel safe. Wound healing has 
been remarkable in cases receiving intraperitoncal 
sulphapyridine in the presence of the grossest 
contamination; whatever the type of incision, 
healing by first intention has nearly always 
occurred. One or two obese patients have had 
superficial abscesses which have drained for a 
few days, but there has never been a major 
breakdown of the wound and the final healing 
has been gratifying. In grossly contaminated 
cases which have been drained by a large tube let 
into the pelvis, healing has been just as sound 
and a clean granulating hole left when the tube 
has been withdrawn. I never drain the indi- 
vidual wound layers as in the past. Tltis means 
that both immediate complications, such as 
wound phagedtena, and remote ones, such as 
ventral hernia, should become increasingly rare. 

Finally, the time spent in hospital is immensely 
reduced, some cases of general peritonitis leaving 
after ten days only. In the past it has not been 
unusual for such a case to remain in for weeks, 
with a persistent purulent discharge. 

It must not be assumed that chemotherapy 
is the complete panacea for peritonitis after 
appendicitis. Two facts interfere with the 
results — a mixed infection, and the presence of 
much free pus, usually due to a widespread peri- 
tonitis of some days’ duration. If a pure culture 
is obtained at operation, for example B. coU alone, 
the results of treatment arc good ; but if a mixed 
culture is obtained, for example, B. colt and Str. 
ftecalis, healing is much slower. A large quantity 
of pus inhibits the action of the drugs, and in such 
cases the method loses a good deal of its efficacy. 
Possibly some chemotherapeutic compound will 
be discovered which will not be so inhibited, or 
the drug will be combined with an efficient 
neutralizer of those inhibitors. At present we 
can only use the drug in increased doses in such 
cases and clear the cavity of as much pus as 
possible at operation. 

2. Perforated Peptic Ulcer. — I have em- 
ployed chemotherapy in only two cases of 
perforated peptic ulcer, and of these one had been 
perforated for 28 hours and the other for 22 hours 
before operation. The first patient died the day 
after operation, but the second made an excellent 
recovery. My other cases have all been operated 
on within 12 hours of perforation, and I did not 
employ chemotherapy because these early cases 
do well without. Griswold and Antoncic (1941) 
treated iii cases of perforated peptic ulcer with 
intraperitoncal sulphanilamide, with 20 deaths. 
Wakeley (1944) advocates its use in these cases. 

3. Perforated Diverticulitisr. — In my series 
there have been three cases, two previously 
reported (Gardiner, 1942), and a third in which, 
in addition to the use of chemotherapy, I exterior- 
ized the loop of the sigmoid colon involved, 
owing to the extent of the perforation, and the 
patient died. The two other cases were success- 
ful, and no colostomy was performed in either. 


4. Intestinal Obstruction.— Hudson, Smith, 
and Selbic (1941) give figures of the high mortality 
rate still found in acute intestinal obstruction. 
The two commonest causes of obstruction were 
strangulated hernia and carcinoma of the colon. 
They pointed out that the cause of the high 
mortality rate, especially in small-gut obstruction, 
was late diagnosis with a consequent late institu- 
tion of treatment, and that the prognosis was bad 
if resection of bowel had to be performed instead 
of simple release. Where simple release alone 
was practised, the mortality rate was 5-2 per cent, 
but if a resection was required, it was 77-4 per 
cent. This very high fatality rate in cases 
requiring resection was ascribed to peritonitis 
developing owing to the escape of the gut contents 
and contamination at the actual operation. 
Experiments with rabbits showed that intra- 
pcritoneal sulphanilamide prevented the develop- 
ment of peritonitis when the cavity had been 
contaminated with the ctecal contents, and that 
it reduced the inflammation following resection 
of the gut. There is little doubt that the mortality 
rate would be much reduced if the risk of the 
plastic peritonitis found in these cases some days 
or weeks after operation could be abolished. 
They reported three cases of strangulated hernia 
requiring resection of gangrenous gut, with subse- 
quent recovery (loc. cit., Hudson and Smith, 
1942), and I have had two such cases. Of my 
two, one, previously reported, died, but the other 
recovered from operation. 

Case 6. — An elderly man operated on for a 
strangulated right femoral hernia. The gut was found 
to be non-viable ; about ft. was resected and an 
end-to-end anastomosis performed. The line of 
anastomosis was carefully powdered tyith sulpha- 
pyridine, the gut replaced in the abdominal cavity, a 
catheter fed into the cavity through the dilated neck 
of the hernial sac, and 20_ g. of powdered sulpha- 
pyridine in saline squirted in. A Lothieson type of 
repair was then performed, the whole operation being 
completed from below. In spite of his poor general 
condition (he was recovering from influenza and 
bronchitis), the man made an uninterrupted recovery. 

It is to be hoped that surgeons will try out 
similar treatment with other cases. 

5. Pelvic Abscess.— I have treated two acute 
cases of this condition, the cause in both being 
pyosalpinx and tubo-ovarian abscess. A radical 
operation was carried out in both, all the diseased 
tissue being removed and the pelvis drained. 
Both made an excellent recovery, with far less 
discharge than is usual, and sound healing. The 
third case, operated on by Mr. V. J. F. Lack, was 
a chronic suppurative condition of the pelvis, 
due to bilateral tubo-ovarian abscesses. Twice 
before the patient had had simple drainage of a 
pelvic abscess performed. All the diseased tissue 
was removed, the pelvis was filled with an emul- 
sion of 15 g. of sulphapyridine in saline, and the 
pelvis drained. The wound was liberally treated 
with sulphapyridine powder. She drained fw 
approximately three weeks, but the wound, a left 
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paramedian incision, healed soundly by first inten- 
tion, whereas after the two previous operations 
she was left with a large right ventral hernia. 

6. Miscellaneous.— I have used sulphapyri- 
dine in isolated cases of other acute abdominal 
emergencies and operations resulting in con- 
tamination— for example, empyema of the gall- 
bladder, drainage of the common bile-ducts, 
intussusception, internal obstruction of the small 
gut due to adhesions and in one case to a phyto- 
bezoar necessitating opening of the ileum for its 
removal (Gardiner, 1943), all with good results. 
It is evident, therefore, that there is a wide scope 
for intraperitoneal chemotherapy in the surgery 
of the acute abdomen, both as a prophylactic 
and curative measure. Brief reports of typical 
cases with the results obtained, etc., are presented 
in Table V. 

PRIMARY PERITONITIS 

I have had only two cases of primary peri- 
tonitis, both due to the pneumococcus : — 

Case 7. — girl aged 8 years, admitted with a 
history of 6 days’ illness, ushered in with diarrhoea 
and vomiting, followed by abdominal pain. She was 
extremely toxic and ill on admission, temperature 
102° F., pulse X16, with a tender distended abdomen, 
generalized guarding, and pain and tenderness in the 
right inguinal fossa. A diagnosis of general peri- 
tonitis from a perforated appendix was made. She 
was operated on at once and a gridiron incision was 
used, but on opening the abdomen thick greem'sh- 
yellotv pus poured out, a good deal of it in the form 
of flakes. There was generalized inflammation of 
the whole of the peritoneal contents, but the appendix, 
apart from the general reddening, was normal, A 
primary pneumococcal peritonitis was diagnosed and 
culture _ later showed pneumococcus. Type I. The 
appendix was removed, a suprapubic stab drain 
inserted, and a fine soft rubber catheter placed in the 
abdominal cavity and brought out of the gridiron 
incision before closure ; 15 g. of sulphapyridine in 
saline was instilled into the cavity at the end of the 
operation. Subsequent blood examination showed 
a sulphapyridine level within the usual limits. The 
course of the illness after operation was not satis- 
factory. On the fifth day the suprapubic tube was 
removed and the catheter slowly withdrawn. Thick 
greenish-yellow pus continued to be discharged, and 
the temperature remained at ioo°-ioi° F. during the 
first ten days, rising to 103° F. on the eleventh day, 
when a further 5 g. of sulphapyridine in saline was 
ins^ed into the abdominal cavity via the catheter. 
This caused no pain or discomfort. The dose was 
repeated on the fourteenth day, but there was no 
change in the temperature or in the amount of dis- 
charge. A course of sulphapyridine by mouth was 
started on the eighteenth day and a slight drop in 
temperature was noted, but a blood-count revealed 
a total leucocyte-count of 2000 per c.mm. only, with 
6 per cent polyntoiphs, and the drug was at once 
discontinued. The red-cell count was 3,400,000 
per c.mm. The chest then came under suspicion. 
There was some dullness at the left base, and a radio- 
graph revealed a small effusion at the left base, with 
some collapse of the left lower lobe. The fluid 
aspirated from the chest was sterile. The midline 
stab drain still continued to exude a small amount of 
yellow pus, but there were no signs of a residual 


abscess intraperitoneally or in the pelvis. The 
child’s general condition was now good, with fair 
appetite. The temperature finally settled, and the 
flow of pus from the abdominal cavity gradually 
dried up, and she was discharged cured. 

In this case I cannot claim that the intraperitoneal 
sulphapyridine had any dramatic effect. Possibly 
the fact that the child had been ill for six days and 
that there was so much pus nullified its full effect. 

Case 8. — A girl, aged 5 years, was admitted to 
hospital on April 12, 1943, with a history of four 
days’ abdominal pain, vomiting of black fluid, and 
profuse green stools. On examination, she was a 
pale, poorly nourished, very sick child, with dty 
furred tongue, dirty mouth, and somewhat tumid 
abdomen. Temperature 102-6°, pulse 130. There 
were no other physical signs. A tentative diagnosis 
of enteric fever or dysentery was made. The follow- 
ing investigations were made ; — 

Blood : W.B.C. 9000 (79 per cent polymorphs). 

Htemoglobin (Haldane) B4 per cent = 11-5 g. per 
cent 

Stools : No abnonnal organisms detected on three 
occasions. 

Urine : N.A.D. 

Blood-agglutination tests : All negative. 

Blood-culture : Negative. 

A course of sulphaguanidine was at once given, and 
by April 18 the temperature had settled and the 
pulse fallen, but both rose again on April 22 when the 
course was completed. On April 28 abdominal 
paracentesis was done, and a turbulent fluid obtained, 
which, on culture, gave a pure growth of pneumo- 
coccus Type I, thus giving the diagnosis. Following 
this a course of sulphamethazine was given, but it 
had little effect as the temperature and pulse still 
remained elevated and it was discontinued on May 6. 
A further course was started on May ii and, following 
this second course, the temperature gradu^y settled 
and did not rise after May i8. The child was dis- 
charged cured to a convalescent home. 

Points of importance in this case : (i) Difficulty 
of diagnosing cases of primary pneumococcal peri- 
tonitis ; (2) Value of abdominal paracentesis and 
bacteriological examination from fluid obtained ; (3) 
The disease seems to ‘ run its course ’ in spite of the 
sulphonamide drugs — in this case sulphamethazine 
was given a trial, but it did not seem to shorten the 
course of the illness. 

It would appear from the published reports 
that in both the pneumococcal and the strepto- 
coccal types of primary peritonitis it is better to 
treat on expectant lines rather than to operate, 
provided the diagnosis is not in question. Aspira- 
tion of the peritoneal fluid and its microscopical 
examination will throw light on the diagnosis, 
and an emulsion of sulphapyridine could be 
injected into the peritoneal cavity by a needle and 
syringe. If the diagnosis is confirmed, paren- 
teral or other means of administration, possibly 
combined with introduction into the peritoneal 
cavity, will be the best method of treatment in 
such cases, reserving operation for the opening 
of residual abscesses, should any form. 

CHEMOTHERAPY IN LARGE-BOWEL 
SURGERY 

It has been pointed out that intraperitoneal 
chemotherapy is far more successful in mild or 
moderate contaminations which might lead to 
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grave trouble than in gross contamination with 
pus already present. In the surgery of the large 
bowel, the problem of how to overcome or prevent 
the onset of gross infection in cases of accidental 
or unavoidable contamination — for example, in 
resection of the colon for cancer, with an anasto- 
mosis of the cut ends — has not been solved. In 
the resecdon of any portion of the alimentary 
tract from stomach to rectum a subsequent 
anastomosis may leak and cause peritonitis, and 
any method which will help to prevent this will 
be useful. Varco et al. (1941) pointed out that 
it was difficult to prevent leakage in internal 
anastomosis in dogs, a 25 per cent leakage rate 
occurred, and there was a 20 per cent mortality 
rate from this cause in the Mann-Williamson 
operadon. When in their experiments they 
placed crystalline sulphanilamidc in powder form 
around the suture lines at tlie time of operation, 
the mortality rate from leakage and peritonitis 
fell to nil ; 37 such successful operations were 

performed, a total of 6 g. only of the powder 
being placed around the anastomotic line. Autopsy 
showed all suture lines well scaled with fibrin 
and the rest of the peritoneum in a normal state. 

Garlock and Scley (1939) state that peri- 
tonitis is the chief cause of death, and remark 
on the greater safetj' of multiple-stage procedures. 
Methods of producing peritoneal immunity using 
sera, vaccines, amniotic fluid, etc., have all been 
unsuccessful. At the time of operation on colon 
cancers they made cultures of pcricolonic tissue, 
bowel wall, and mucosal surfaces, and found that 
the predominant organisms were hnimolydc 
streptococci and D. colt ; 21 cases were treated 
prc-operadvcly with sulphanilamidc by mouth, 
and at subsequent operation it was found that the 
haimolytic streptococci were absent and that 
subsequent soiling of the peritoneum at operation 
did not produce so serious results, and healing 
was exceedingly good. 

It appears that in intrapcritoncal chemotherapy 
we have a safeguard against peritonitis from leak- 
ages at suture lines, provided that the operation 
is performed in the complete absence of obstruc- 
tion (which all surgeons agree should receive 
primary relief by some form of decompression 
operation), and that due regard is given to a 
careful method of suture in performing the 
anastomosis. Careful powdering of the anasto- 
mosis with sulphapyridine and the instillation 
of a suspension of the drug into the peritoneal 
cavity appear to obviate infection should leakage 
occur. All the inevitable minor contaminations 
will be controlled likewise, altliought it is doubtful 
if such minor contamination is of serious import. 
Varco et al. (1941) advocated primary resecdon 
and anastomosis in cases of colonic cancer, using 
sulphapyridine by mouth prophylacdcally. 

Wilensky (1942) records several cases of 
accidental peritoneal contamination with the 
contents of the large bowel or small gut during 
resecdon with no evil effects after the use of 
intraperitoneal sulphanilamide. I record here 


three personal cases all requiring resection of the 
large bowel, in which gross frccal contaminadon 
occurred, which will illustrate the action of 
sulphapyridine in preventing subsequent peri- 
tonitis. Case I also illustrated this action. 

Case 9. — A woman, aged 43, was admitted on 
Oct. 30, 1942, diagnosed as large-bowel obstruction 
due to intussusception. The illness started four days 
previously with general abdominal pain, marked 
diarrhma and colic, with extremely frequent bowel 
actions and discharge of mucus. The symptoms 
became worse the d.ay before admission and a targe 
quantity of blood was passed. Apparently the illness 
began as an acute gastro-enteritis, prevalent in her 
home district at the time. Her general condition was 
good, there was no vomiting, no dehydration, and the 
blood-pressure was 120/90 mm. Ilg. The .abdomen 
was distended, especially over the descending colon, 
where a big mass was felt. There was also a mass 
which could be felt per rectum about 3 in. from the 
anus, and blood and mucus were escaping. The same 
night the abdomen was opened through a right para- 
median incision and an enormously long engorged 
pelvic colon presented, with blackened gangrenous 
outer coats and some free fluid. The descending and 
upper parts of the pelvic colon had intussuscepted 
into the lower parts of the pelvic colon. The mesen- 
tery was extremely redematous. At the pelvirectal 
junction, as soon as it was handled, the mesentery 
split away. An effort was made to reduce it, but the 
outer bowel coats immediately split for almost their 
whole length in the long axis, which enabled reduction 
to be attained. This left about 3 1 ft. of tom gangren- 
ous large bowel, mostly sigmoid colon, ending at the 
upper end of the rectum. A rapid resection of the 
gangrenous bowel was done and a modified Hartmann 
operation performed. The upper end of the rcaum 
was closed and the lower end of the descending colon 
brought out into the left inguinal fossa as a permanent 
colostomy; 15 g. of sulphapyridine in saline was 
placed in the cavity and the wound lightly powdered. 
The patient stood the operation well and made an 
uninterrupted recovery, being discharged convales- 
cent one month after operation. 

Case to. — A man, aged 54, admitted with intestinal 
obstruction due to a string cancer of the sigmoid. 
This was relieved by a prcliminaiy ciecostomy. A 
second operation for resection of the growtli was 
performed three weeks later, the growth and an 
ample portion of healthy bowel on either side being 
resected and an end-to-end anastomosis being per- 
formed by Mr. Joll. Peritonc.nl contamination 
occurred at operation and the suture lines were care- 
fully powdered and 15 g. of sulphap>Tidinc was placed 
in the peritoneal cavity. The patient made an un- 
interrupted recovery. 

Case II. — ^A woman, aged 48, was operated on by 
Mr. Joll in April, 1941, when a Hartmann operation 
for removal of cancer of the pelvirectal junction was 
done, followed by an excellent recovery’. As there 
were no signs of rccurrcnec fifteen months afterwards, 
it was decided to do a reconstitution of bowel continu- 
ity. At this operation, also performed by Mr. Joll, 
the colon was brought down and telescoped through 
the opened-out rectal stump on the Hochenegg 
principle, and the colon stitched all round to the rectal 
stump ; 15 g. of sulphapyridine was placed in the cavity 
and the junction carefully powdered. The junction 
was drained through the old colostomy opening. An 
uninterrupted recovery was made with excellent results. 
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The method has also been employed in two 
primary resections of the right side of the colon 
for cancer of the cscum and ascending colon. 
The above are representative cases, and we are 
now -using the method in all cases of resection 
of the large bowel. 

SUMMARY 

1. No method of effectively combating peri- 
tonitis by a direct attack had been devised before 
the introduction of the sulphonamide drugs, 
which are successful in a large majority of cases 
if used intraperitoneally. 

2. Diversity of bacterial flora and the presence 

of a large quantity of free pus interfere with the 
action *’-r in peritonitis. 

3. s, ■; ■ ilphapyridine appear 

to be the" drugs of choice, and sulphapyridine 
shows the slowest absorption rate and the lowest 
toxicity of any so far employed. 

4. On an average 15 g. is the dose of the 
sterilized potvder recommended, but 25 g. or 
more may be inserted if profuse suppuration is 
present. 

5. Contaminated wounds treated with an 
emulsion of the sulphonamide powders will heal 
by first intention in the large majority of cases. 

6. Intraperitoneal chemotherapy should now 
be included in the armamentarium of all emer- 
gency surgeons. This is borne out by the 
reports showing a fall in the mortality rate of 
appendicitis and its complications and other 
acute abdominal conditions when it is employed. 

7. Encouraging results appear to accrue from 
its use in intestinal obstruction necessitating 
bowel resection, but further investigation is 
necessary. 

8. The whole course of large-bowel surgery 
may be altered by the use of intraperitoneal 
chemotherapy, and axial anastomosis become a 
safe method and that of choice in reconstituting 
bowel continuity. 

9. Care in diagnosis, pre- and post-operative 
treatment, and technique are essential, and 
chemotherapy is but an adjunct to these. 

I wish to thank Mr. C. A. Joll for advice on 
the surgery of colonic cancer and for permission 
to publish some of his cases ; Mr. V. J. F. Lack 
for his co-operation in the cases of pelvic peri- 
tonitis in women ; Prof. J. McIntosh, for his 
advice and criticism on the bacteriology and the 
influence of chemotherapeutic drugs on bacteria ; 
the house surgeons and sisters of the Royal 
Buckinghamshire Hospital and Tindal House 
Emergency Hospital, Aylesbury, for their assist- 
ance with the management and investigation of 
cases ; and Messrs. May & Baker for the sulpha- 
pyridine used in this investigation. 


REFERENCES 

Adenev, N. F. (1941), Brit. med. J., 2 , S24. 
Atkinson, E. C. (1942), Ibid., 2 , 24. 

Bick, E. M. (I 942 h j. Amer. med. Ass., 118 , 511. 
VOL. XXXII — ^NO. 125 


CHEMOTHERAPY 

Bieter, R. N., et al. (1941)5 ^^id., 1 16 , 3231. 
Chambers, L. A., et al. (1942), Ibid., 1 19 , 324. 
CoKKiNis, A. J. (1938)5 -Brit. med. J., 2 , 901. 

CoRRV, D. C., Brewer, A. C., and Nicol, C. (1939)5 
Ibid., 2, 561. 

Crutcher, R. R., David, R. A., and Billtogs, F. 1 . 

(1943)5 Amer. Sttrg., 117 , 677. 

Davis, M. B. (1942), Southern Surg., 99 - 
Epps, C. H., Ley, E. B., and Howard, R. M. (1942), 
Surg. Gynec. Obstet., 74 , 176. 

Fox, C. L. (1942), Arch. Surg., Chicago, 45 , 754. 
Gardiner, R. H. (1942), Lancet, I, 95. 

(1943), Brit. med. J., 1 , 81. 

Garlock, j. H., and Seley, G. P. (1939)5 Surgery, 
S, 787. 

Gilchrist, R. K., Straus, F. H., Hanselman, R., 
Draa, C. C., Lawton, S. E., and Freeland, M. 
(1943), Surg. Gynec. Obstet., 76 , 689. 

Green, H. N., and Parkin, T. (1942), Lancet, 2 , 205. 
Griswold, R. A., and Antoncic, R. F. (194^)5 Ann. 
Surg., 113 , 791. 

Harvey, H. D., Meleney, F. L., and Rennie, J. W. R. 
(1942), Surgery, 2 , 244. 

Hawking, F., and Hunt, A. H. (1942), Bnt. vied. J., 
2, 604. 

Hudson, R. Vaughan, and Smith, R. (1942), Lancet, 
*5 437 - 

and Selbie, F. R. (1941), Ibid. I, 438. 

Jackson, H. C., and Coller, F. A. (1942), J- Amer. 
med. Ass., 118 , 194. 

Key, j. a., and Burford, T. H. (1941)5 Surg. Gynec. 
Obstet., 73 , 324. 

Laird, G. J., and Stavern, H. (1942), Calif. West. 
Med., 293. 

Ladd, W. E., Botsford, T. W., and Curnen, E. C. 

(1939)5 J- Amer. med. Ass., 113 , 1455. 

Lancet (1942), 2 , 104. 

Laufman, H., and Wilson, C. E. (1942), Arch. Surg., 
Chicago, 44 , 55. 

Lesses, M. F., and Starr, A. (1942), New Engl. J. 
Med., 226 , 558. 

Lyons, C., and Burbank, C. (1942), Surg. Gynec. 

Obstet., 74 , hit. Ahstr. Surg., 571. 

Medical Research Council (1943), Medical Use of 
the Sidphsnamidis. London. 

Mueller, R. S., and Thompson, J. E. (1942), J. 

Amer. med. Ass., 118 , 189. 

Pearl, M. J., and Rickles, J. A. (1942), WestJ. Surg. 
Obstet. Gynec., 50 , Feb. 

Rosenberg, S., and \Vall, N. H. (1941), Surg. Gynec. 
Obstet., 72 , 568. 

Ryan, J. D., Bauman, E., and Mulholland, J. H. 

(1942), J. Amer. med. Ass., 1 1 9 , 484. 

Sandes, G. M. (1942), Brit. med. J., 2 , 80. 

Schmidt, E. K. (1941), Surgery, 9 , 871. 

Stafford, E. S. (1942), Surg. Gynec. Obstet, 74 , 368. 
Sutton, H. B. (1942), J. Anrer. med. Ass., 119 , 559. 
Tashiro, K., Pratt, O. B., KobaVshi, N., and 
Kawaichi, G. K. (1942), Surgery, 2 , 671. 
Taylor, F. W. (t942h J. Amer. med. Ass., H8, 959. 
Thompson, J. E., Brabson, J. A., and Walker, J. M. 
(1942), Ibid., 118 , 189. 

Throckmorton, T. D. (1941), Proc. Mayo Clin., 16 , 
423. 

Varco, R. L., Hay, L. J., and StevEns, B. (1941), 
Surgery, 9 , 863. 

Wakeley, Cecil P. G. (1944), Lancet, I, ii. 

Walker, LeRoy, and Cole, W. H. (1943), Surg. 
Gynec, Obstet., 76 , 524. 

Watson, C. J., and Spink, W. W. (1940), Arch, 
intern. Med., 65 , 828. 

Wilensky, a. O, (1942), Med. Rec., 1 15 , 6r. 


5 



66 


THE BRITISH JOURNAL OF SURGERY 


SHOCK; A CONSIDERATION OF ITS NATURE AND 

TREATMENT* 

By J. E. DUNPHY, Major, M.C. A.U.S. 


Peripheral vascular collapse due to a reduction 
of the effective blood-volume may occur in 
several ways from a great variety of causes. For 
this reason the subject of shock is particularly 
complex, and has been rendered more so by a 
vast amovmt of ingeniously devised experimental 
work which supports this or that theory of its 
nature. A flood of research, stimulated by the 
outbreak of the present war, has complicated the 
subject still further. This paper is presented 
as a resume of both old and new facts upon which 
treatment and further research is being based in 
this Unit. 

It is of interest that although the study of 
traumatic shock received its first great impetus 
during the last war, one of the most accurate and 
far-seeing inquiries into the nature of the problem 
appeared in the first volume of the British 
JoTONAL OF Surgery in 1913. In that paper, 
A. Rendle Short, of Bristol, England, pointed 
out the inadequacies of the current theories, 
showed that these were not in accord with 
observed facts, and, largely by tempering tlie 
experimental studies of others with sound chnical 
observations, formulated a comprehensive con- 
ception of shock far in advance of its time. Atten- 
tion is called to this important but seldom quoted 
paper, because now, as then, much error will be 
avoided if clinical observations and results are 
made the principal criteria by which all advances 
in this field are judged. 

DEFINITION AND CLASSIFICATION 
OF SHOCK 

The mechanisms of shock are so complex and 
so variable that precise definition is difficult. 
Harkins (1941) describes the condition as “ a 
progressive vasoconstrictive oligemic anoxia 
This is a concise and excellent definition for a 
certain stage of shock, but it excludes the neuro- 
genic phases. Similarly, the definition proposed 
by Moon (1938) “ a circulatory deficiency charac- 
terized by decreased cardiac output, decreased 
blood-volume, and by increased concentration 
of the blood ”, eliminates haemorrhage from the 
syndrome. Because of these difficulties it has 
been suggested that shock be described in clinical 
terms as a state manifested by ashen-grey pallor, 
a weak, rapid, thready pulse, shallow respiradons, 
and a low blood-pressure. But, like the Hippo- 
cratic facies in peritonitis, these are late and 
unfavourable signs. Shock should be anticipated, 
recognized, and treated before it becomes so 
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severe. A definition is needed broad enough to 
include the earliest manifestations, yet sufficiently 
precise to exclude many conditions which arc 
now loosely referred to as ‘ shock An inter- 
national committee could clarify this problem by 
establishing a generally acceptable definition and 
classification. 

Classification of Shock 
Neurogenic Shock: 

Primary shock; Nervous shock; Syncope. 
Vasogenic Shock: 

Histamine shock; Toxic shock. 

Halmatogenic Shock : 

Traumatic shock; Sccondarj’ shock; Surgical 
shock; Oligemic shock. 

Decompensated Shock : 

Late shock; Advanced shock. 

Shock can be defined simply as “ a state of 
actual or impending peripheral circulatory failure 
due to a reduction of the effective blood-volume 
Which is not primarily cardiac in origin This 
definition is essentially the same as that advanced 
some years ago by Cannon (1923), and later by 
Blalock (1934). The insertion of the phrase, 
not primarily cardiac in origin ” excludes the 
cardiogenic type of shock described by Blalock 
fi94o). This seems an advantage, since Stead 
and Ebert (1942) have shown that the clinical 
appearance of shock which sometimes develops 
in cardiac patients is the result of a decreased 
cardiac output due to heart failure, and not to a 
decreased venous return to the heart. Because 
such cases present entirely different problems in 
therapy, the term ‘ shock ’ should be restricted 
to conditions in which the decreased cardiac 
output is due to a diminished venous return. 

The effective blood-volume may be reduced 
actually by a loss of fluid from the circulation, 
or relatively by an uncompensated increase in the 
size of the vascular system. The vascular system 
may increase in size because of vasodilatation, 
neurogenic in origin, or as a result of direct injuries 
to arterioles or capillaries. Accordingly tlie shock 
syndrome may be divided arbitrarily into three 
main groups ; neurogenic, caused by widespread 
vasodilatation without primary capillary injury ; 
vasogenic, arising from direct injury to the walls 
of the capillaries ; and hcematogenic, the result 
of a primary loss of fluid from the circulation 
(Blalock, 1940). 

Neurogenic Shock. — ^Neurogenic shock was 
formerly referred to as primary shock. A high 
spinal anaesthesia produces this state. The 
paralysis of sympathetic tone, both arterial and 
capillary, which ensues, causes a redistribution of 
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blood with pooling in the lower half of the body, 
a fall in arterial pressure, and temporary collapse. 
There is no capillary injury and no loss of fluid 
from the circulation. As the anaesthesia wears 
off a normal circulatory state is restored. The 
exact mechanisms which produce neurogenic 
shock are not known, but are thought to be similar 
to those which result in fainting, and are probably 
as variable. Psychic influences, extreme fright, 
and pain are of importance, although their roles 
are litde understood. 

There is no evidence that neurogenic factors 
alone result in advanced shock. When death 
occurs on a neurogenic basis it is probably caused 
by reflex vagal inhibition of the heart, and should 
not be considered as shock. In theory, a pro- 
longed loss of vasoconstrictor tone can result in 
the following sequence of events : a fall in arterial 
pressure, a lowered venous return to the heart, 
a decrease in cardiac output, and finally a stagnant 
anoxia with capillary injury, loss of fluid from the 
circulation through damaged capillaries, and 
actual reduction of the blood-volume. Phemister 
(1942) has produced this syndrome experimentally 
by prolonged stimulation of the carotid sinus. 

Clinically, neurogenic shock is manifested by 
pallor, sweating, and hypotension. Although 
the patient may appear seriously ill, the pulse is 
slow and fairly full rather than rapid or thready, 
and the extremities seem less cold than in advanced 
hffitnatogenic shock. Recovery is usually prompt 
iinless there are associated vasogenic or hemato- 
genic factors. Although rare as a cause of death, 
neurogenic complications are of importance in 
other forms of shock (Ebert et al., 1941 ; 
McMichael, 1942 ; Wallace and Sharpey-Schafer, 
1941). 

Vasogenic Shock. — The classical example of 
vasogenic shock is histamine intoxication. When 
histamine in appropriate doses is injected into an 
experimental animal, the principal effect is 
direct injury to the capillaries, as a result of which 
constrictor tone is lost and arterial pressure falls. 
Subsequently, as the venous return to the heart 
diminishes, the cardiac output is reduced. In 
addition, there is, to a certain extent, a loss of 
fluid from the circulation through the damaged 
capillaries, a slowly progressive haemoconcentra- 
tion, and finally an actual reduction of the blood- 
volume, with stagnant anoxia, further capillary 
injury, and death. The actual reduction of the 
blood-volume is not marked. It occurs com- 
paratively late and the fluid is lost into previously 
normal tissues throughout the body rather than 
into a local area of injury. 

Although vasogenic shock is fairly well 
exemplified by histamine intoxication in the 
experimental animal, the exact clinical conditions 
belonging in this category are not clear. Various 
forms of shock, in which ‘ toxsemia ’ is thought 
to play a role, such as the later stages of severe 
burns, certain forms of drug poisoning, the 
peripheral circulatory failure which sometimes 
accompanies severe infections, and anaphylactic 


shock, are all loosely placed in this category. 
Thus, at the present time there are included 
many types of collapse, the exact nature of which 
is not known, but in which primary capillary 
injury can reasonably be thought to play the 
dominant role. 

Haematogenic Shock. — ^Hematogenic shock 
is the result of an actual loss of fluid from the 
circulation. This may occur as plasma in burns 
or crushing injuries, as blood in hemorrhage, or 
as water and electrolytes in severe vomiting, 
diarrhea, or high fever. Although there are 
many important differences among these types, 
a factor common to all is an immediate reduction 
of the blood-volume. This is followed by two 
compensatory phenomena : the movement of 
available extracellular tissue fluid into the blood- 
stream, and vasoconstriction. The former at- 
tempts to restore the blood-volume, but since 
red blood-cells and proteins are not as readily 
available as fluid, haemodilution occurs. The 
latter maintains the arterial pressure despite the 
reduced blood-volume and a diminishing venous 
return and cardiac output. This compensatory 
vasoconstriction, though beneficial in maintaining 
an adequate circulation to vital centres, may lead 
to tissue anoxia and capillary injury in the areas 
deprived of blood by the vasoconstriction (Free- 
man, 1935). As the blood-volume is further 
reduced the arterial pressure falls, despite con- 
tinued vasoconstriction, and a stage of stagnant 
anoxia with generalized capillary and tissue injury 
supervenes. Finally, as a consequence of the 
capillary and tissue injury, fluid may be lost from 
the circulation, not only at the site of injury but 
throughout the viscera. 

This sequence of events represents in the 
simplest terms the course of haematogenic shock, 
regardless of cause. Actually, the problem is 
not this simple because of certain variables 
purposely omitted from the discussion for the 
sake of clarity. These include the effects of 
acute hypoproteinaemia, haemoconcentration, 
adrenal insufficiency, and the action of hypo- 
thetical toxins, all of which may complicate the 
shock syndrome. These variables probably do 
not alter the fundamental nature of htematogenic 
shock, but when present they influence the rate 
of progression to a state which will be discussed 
below under the heading of ‘ decompensated 
shock ’. 

Clinically, all forms of uncomplicated hemato- 
genic shock are characterized by the fact that the 
blood-pressure may be normal, and if too much 
reliance is placed upon this sign, a state of severe 
shock may be overlooked. This is particularly 
true of the more slowly progressive cases in which 
compensatory mechanisms become established. 

Decompensated Shock. — The common 
denominator in hasmatogenic shock, regardless 
of the type of fluid lost, is an actual reduction of 
the blood-volume. Once this occurs, a train of 
secondary events is set in motion, which, although 
the rate of progression and the exact sequence 
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of events may vary in the different types of shock, 
leads to a state which might be termed ‘ second- 
ary ’ shock, meaning secondary to a prolonged 
reduction of the blood-volume. However, be- 
cause the term ‘ secondary shock ’ has been used 
for so many years as synonymous with ‘ traumatic 
shock ’ or ‘ surgical shock ’ and because it fails 
to imply the advanced and perhaps irreversible 
character of the syndrome, the term ‘ decom- 
pensated shock ’ is suggested. The fact that the 


word decompensation has been used specifically 
in relation to cardiac failure, does not vitiate its 
use in advanced shock, since the recent studies 
of Wiggers (1942) suggest that in this condition 
the factors which finally determine a fatal issue 
are cardiac in nature. 

Decompensated shock is characterized by a 
lowered venous return, a diminished cardiac 
output, a low arterial pressure, decreased oxygen 
consumption, hypoproteina:mia, acidosis, and 
anoxia. Additional contributing or terminal 
factors, regardless of the original cause, may be 
progressive htemoconcentration from loss of fluid 
through damaged capillaries, adrenal cortical 
insufficiency, hyperpotasssemia, and the action 
of toxins or metabolites from injured tissues. The 
summation of these factors leads to a death which 
is characterized pathologically by dilated and 
congested capillaries, capillary haemorrhages, 
(Edema, and degenerative changes in parenchy- 
mous tissues throughout the lungs, liver, kidneys, 
and gastro-intestinal tract. 

Clinically, decompensated shock is manifested 
by ashen-grey pallor, a weak rapid thready pulse, 
shallow respiration, a cold moist skin, mental 
apathy, subnormal temperature, and a low blood- 
pressure. This is advanced, or late, shock. 
Although it may be simulated by an early stage of 
hasmatogenic shock complicated by neurogenic 


factors, there should be no difficulty in distinguish- 
ing the two conditions on clinical grounds by the 
time factor as well as the generally poorer condi- 
tion of the patient in decompensated shock. 
Decompensated shock, particularly if complicated 
by a general antcsthetic, often passes into an 
irreversible stage in spite of therapy. 

Not only may the various types of shock 
lead one to another, and eventually to decom- 
pensated shock, but in any given patient more 
than one type may be initiating 
factors. The situation may be 
depicted diagrammatically as in 
Fig. 29, Failure to appreciate 
the interplay of the many vari- 
ables which may contribute to 
the ‘ vicious circle ’ of shock has 
led to considerable controversy, 
certain aspects of which merit 
discussion and an attempt at 
clarification. 

THE CONTROVERSY 
ABOUT H/EMORRHAGE 
AND SHOCK 

Some investigators have at- 
tempted to draw a sharp distinc- 
tion between ha:morrhagc and 
shock. In recent years this view 
has been especially championed 
by Moon (1938). From a prac- 
tical point of view this is a great 
mistake. As Harkins (1941) 
says, “ In clinical cases usually 
both whole blood and plasma are 
lost. After all it matters little what colour fluid 
is lost from the blood-stream, red or yellow”. 
The problem resolves itself largely into a matter 
of semantics. If shock is defined as ‘ a state of 
actual, or impending, peripheral vascular collapse 
due to a reduction of the effective blood-volume ’, 
then, haemorrhage must be included. Specifically 
it constitutes a particular form of haematogenic 
shock. 

That there are important differences between 
simple haemorrhage and shock associated with the 
loss of plasma which accompanies a severe burn, 
no one can question. In burns the reduction of 
the blood-volume is complicated from the begin- 
ning by hacmoconcentration, marked depletion 
of the total plasma protein, acidosis, gross destruc- 
tion of tissue, and possibly adrenal cortical 
insufficiency. Thus, there is a very rapid prci- 
gression from the early stages of haimatogemc 
shock to fully established decompensated shock. 
On the other hand, in haemorrhage, the reduction 
of the blood-volume is well tolerated unless it is 
maintained at a low level for a considerable period 
of time, or is complicated by other factors such as 
anaesthesia. Although there is some doubt as to 
whether a state of irreversible shock can be pro- 
duced by haemorrhage alone (Price et al., 1941)5 
Blalock (1934) has observed hacmoconcentration, 
an unfavourable response to transfusion, and 
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Fig. 29. — A diagrammatic representation of the many variables which may 
enter the shock syndrome. Such theoretical conceptions are useful in teachinc, 
or as a basis for discussion, but it is not certain that the sequences occur exactly 
as represented. 
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histologic evidence of capillary injury as a result 
of uncomplicated hemorrhage in unanesthetized 
animals. Moreover, in practice the problem of 
hemorrhagic shock is not that of simple hemor- 
rhage, but that of hemorrhage accompanied by 
varying degrees of tissue injury from trauma, with 
plasma loss, variable neurogenic factors, and often 
the hazards of anesthesia. In this situation the 
important and decisive factor is the loss of blood. 
Hemoconcentration and hypoproteinemia are 
not early or prominent factors, but eventually 
there develops a degree of shock which is charac- 
terized by all the usual features of this state, 
including the same post-mortem histologic 
changes. These facts justify the inclusion of 
hemorrhage as a form of hematogenic shock. 
In military surgery it is the most important form. 

HiEMOCONCENTRATION 

In recent years tEere has been a renewed 
interest in, and considerable emphasis on, 
hemoconcentration as an early sign of shock 
(Moon, 1938). It is of interest that the 
significance of hemoconcentration was pointed 
out by Sherrington in 1893, and was used as a 
gtiide to prognosis during the last war (1923). 
When interpreted correctly it is a valuable sign, 
especially as a guide to therapy, but it is by no 
means invariably the earliest sip. of shock. It is an 
early and invariable accompaniment of dehydration 
and loss of plasma, but it does not occur in neuro- 
genic shock or hemorrhage, and may develop 
comparatively late in conditions ascribed to vaso- 
genic shock. Progressive hemoconcentration in 


pite of adequate replacement therapy may occur 
in advanced shock. It is a variable finding and 
difficult to interpret when whole blood and addi- 
tional plasma are lost simultaneously. 

The possible variations of hematocrit readings 
have been well described (Harkins, 1941 ; 
Mahoney and Howland, 1943) (Fig. 30). In the 
early stage of acute hemorrhage there is no 


change in the concentration of the blood. Later, 
as hemodilution occurs, there is a gradual fall 
in the hematocrit. If fluid is given to replace 
the loss of blood, the haematocrit falls rapidly. 
When plasma rather than blood is lost there is 
early and marked hemoconcentration, the hema- 
tocrit rising to 60 or 75. Later, after hemo- 
dilution occurs, or infusions have been given, it 
returns to normal. When whole blood and 
additional plasma are lost simultaneously, as in 
a crushing injury associated with hemorrhage 
from another wound, the initial changes in the 
hematocrit are in the direction of concentration, 
but following therapy with fluid, because of the 
loss of blood, the late findings indicate hemo- 
dilution. An appreciation of these facts is of 
fundamental importance, and their application in 
the treatment of shock is dependent upon a close 
correlation of the laboratory findings with the 
clinical history. 

THE PULSE AND THE BLOOD- 
PRESSURE IN SHOCK 

The unreliability of the blood-pressure in 
shock was emphasized in 1919 by Gesell and has 
been re-emphasized by many workers in this 
field. This does not mean that it is a useless 
sign. Indeed, Kekwick, Marriott, Maycock', and 
Whitby (1941) found it to be the most valuable 
single sign in their experience with air-raid 
casualties. Once again it is a matter of correct 
interpretation in the light of all available evidence. 
If there are factors which produce a loss of vaso- 
constrictor tone, or generalized capillary injury, 
the arterial pressure will be low. 
Thus it is low in neurogenic shock 
without necessarily being of grave 
import. If there is an actual reduc- 
tion of the blood-volume from loss 
of blood or plasma, there may be a 
low pressure at first from neurogenic 
factors, and if the shock is severe 
there may be no reaction from 
fall in pressure. Usually, however, 
after pain and fear have been 
relieved, compensatory vasoconstric- 
tion will return the arterial pressure 
to normal, or even above normal 
levels despite a continued reduction 
of the blood-volume. This phase 
of temporary hypertension, some- 
times associated with variations 
in the blood-pressure (Traube- 
Herring waves) frequently occurs 
in experimental shock. It is less 
obvious clinically, but McMichael (1942) noted it 
in his study of a series of air-raid casualties. 
Finally, the blood-pressure is low in decompen- 
sated shock regardless of cause. 

When confronted with a low blood-pressure 
one must decide on the basis of the available 
evidence, whether it is the result of neurogenic, a 
combination of neurogenic and early hematogenic. 
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or decompensated shock. Conversely, a normal 
or even high blood-pressure must not lead 
one to overlook htematogenic shock at a time 
when replacement fluid may be urgently required, 
and, if given promptly, decompensated shock 
averted. Determinations of the htematocrit and 
plasma protein may be of value in trying to inter- 
pret the signifleance of a low blood-pressure, but 
the most important evidence is obtained from a 
careful evaluation of the clinical history. 

Hill, McMichael, and Scharpcy-Schafcr (1940) 
found that a continued elevation of the pulse-rate, 
even after adequate replacement therapy, was not 
an unfavourable sign in shock. Conversely, they, 
and others, noted very slow rates after severe 
haemorrhage (Ebert et al., 1941 ; Wallace and 
Sharpey-Schafer, 1941). However, if these facts 
are taken into consideration, careful repeated and 
thoughtful evaluation of the pulse, noting not 
only the rate, but the character and the quality, 
is a most helpful guide to prognosis and therapy. 
It is one procedure which the surgeon can always 
do, anytime and anywhere, and to the experienced 
it gives information of great value. 

CAPILLARY INJURY AND THE 
PATHOLOGY OF SHOCK 

There is no doubt that local increased capillary 
permeability occurs at the site of extensive in- 
juries. It has become axiomatic, however, that 
generalized capillary injury plays a major role in 
the vicious circle of shock. The actual evidence 
for this rests largely upon the established causal 
relationship between anoxia and increased capil- 
lary permeability. The importance of anoxia 
and its effect on the capillary bed in shock has 
been emphasized by many investigators (Harkins, 
1941). Recently Root and Mann (1942) observed 
capillary dilatation and stasis in the liver and 
mesentery secondary to a local loss of fluid at the 
site of an injury. No positive evidence was 
found for the liberation of a toxic substance 
causing immediate capillary damage in the types 
of shock studied. Fine and Seligman (1943), in 
a study of the behaviour of proteins ‘ tagged ’ 
with radio-active sulphur, found evidence of 
capillary permeability only in the very late stages 
of experimental shock due to haimorrhage. 

That a generalized abnormal capillary per- 
meability occurs in the terminal stages of shock 
seems well established. This is quite a different 
thing from the extreme position taken by Moon 
(1938), who describes a wheal as shock in minia- 
ture, and holds that, regardless of cause, capillary 
injury is a primary factor. Apart from assump- 
tion, the principal evidence which Moon presents 
for generalized capillary injury as a fundamental 
factor in all forms of shock, are his morphologic 
studies of the viscera of animals who have died 
in shock. However, if the time factor is taken 
into consideration, the histologic changes in shock 
due to burns and trauma are essentially the same 
as in haemorrhage. Moreover, these develop 


only after the blood-volume has been reduced by 
a local loss of fluid at the site of injury, and appear, 
therefore, to be a secondary rather than a primary 
phenomenon (Dunphy ct ah, 1941). 

The situation may be summarized as follows : 
(1) By definition there is no capillary injury in 
neurogenic shock. (2) By definition capillary injurj' 
is the fundamental factor in vasogenic shock, but at 
present there is no convincing proof that capillary 
injury occurs as a primary phenomenon in any of 
the clinical states classified as vasogenic shock. 
Therefore, final judgement must be withheld 
until the situation is clarified by further study. 
(3) The principal argument centres about ha:mato- 
genic shock, in which the available evidence 
indicates that capillary' injury occurs as a late and 
purely secondary phenomenon, the principal 
evidence for which arc the pathological changes 
which occur throughout the viscera. Although 
these late changes arc interpreted to be a conse- 
quence of capillary injury', it is quite possible that 
generalized tissue injury', especially in highly 
specialized organs such as the brain, liver, or 
adrenals, occurs long before the capillaries are 
damaged. The use of a tourniquet in surgical 
operations is ample evidence that the capillaries 
of the leg can withstand ischa:mia for longer 
periods than the tissues of the liver or brain. 
Indeed, by future study, the response of the 
capillaries to injury may prove to be secondary 
to tissue injury. 

THE ROLE OF THE ADRENAL 
GLAND 

A discussion of all the evidence, for and 
against, both hyper- and hypo-activity' of the 
adrenal gland, in shock is not wtltin the scope of 
this paper. There is no doubt that the adrenal 
medulla exerts an action in ha:matogcnic shock 
by contributing to the generalized compensatory 
vasoconstriction which accompanies a reduction 
of the blood-volume. Since this action primarily 
safeguards vital centres which might othenrise be 
deprived of blood, it should be regarded as a 
homeostatic phenomenon. There is not suffi- 
cient evidence to consider adrenal medullary 
activity as cither a primary cause or a principal 
secondary factor in tlie peripheral circulatory 
failure of shock. 

The evidence for the adrenal cortex playing 
an important role in shock centres about the 
following ; a shock-like state follows bUateral 
adrenalectomy in the experimental animal, 
adrenalectomized animals are more susceptible 
to shock following trauma than normal animals j 
certain pathological changes appear in the adreiwl 
gland in shock, especially in burns ; and the 
course of clinical and experimental shock has been 
reported to be favourably altered by a number 
of investigators using a variety of adrenal cortical 
hormones. On the surface this looks like an 
imposing array of evidence, but actually there is 
little solid proof for the action of the adrenal 
cortex as a primary factor. 
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Until further evidence is available the role of 
the adrenal gland and the value of adrenal cortical 
extract in the treatment of shock should be 
regarded as controversial subjects requiring fur- 
ther study (Mahoney and Howland, 1943). 

THE THEORY OF TOXiEMIA 

At present there is no proof of a specific 
toxin as a primary factor in neurogenic or hremato- 
genic shock. The nature of vasogenic shock 
implies that the causative agent produces a 
specific injury to the capillaries and hence quite 
properly can be referred to as a ‘ toxin Hista- 
mine shock is a good example, but with the 
possible exception of anaphylactic shock there is 
not sufficient evidence to place any clinical 
states categorically in this classification. Thus 
Ebert and Stead (1941) have shown that the 
circulatory failure of severe infections is not 
associated with hremoconcentration or a decrease 
in plasma volume. On the other hand, in 
decompensated shock, particularly that which 
follows bums or crushing injiuries, the possibility 
that products of injured tissue enter the circula- 
tion and play a role in the irreversible stage of 
shock caimot be excluded. That an irreversible 
state may develop is undoubted. It has been 
noted cUnically by many observers. Experi- 
mentally, it has been shown that complete 
restoration of the blood-volume by replacement 
therapy is without avail in the late stages of 
severe burns (Dunphy and Gibson, 1941). 

The observations of Duncan and Blalock 
(1943) demonstrate the irreversible character of 
the shock which follows release of a tourniquet 
from an ischemic traumatized limb, and the 
studies of Bywaters (1941) on the crush syndrome 
in man afford ample evidence that the products 
of muscle catabolism may enter the circulation. 
Of especial interest and importance is the identifi- 
cation of the chemical nature of a shock-pro- 
ducing factor isolated from normal striated 
muscle by Green (1943). These observations 
represent a real advance in the search for a toxic 
factor. However, at present direct applicability 
to the problem of shock in man is limited to 
additional emphasis on the hazards of the use 
of a tourniquet to control bleeding in damaged 
limbs. 

Govier (1943) has shown that animals which 
have been given large doses of thiamine have an 
increased resistance to shock induced by hemor- 
rhage. While Maycock (1943) has been unable 
to confirm these observations, this approach to 
the problem of late shock as one of altered cellular 
metabolism may prove fruitful. Also of interest 
in this respect are the experimental observations 
of Mylon and his co-workers (1943). They have 
found that injections of small amounts of agents 
such as methylene blue or sodium succinate, 
wNch may have an effect on tissue respiration, 
will not only produce a rise in arterial pressure 
in late shock, but when given with replacement 
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fluid appear to increase the survival rate over that 
obtained with fluid alone. 

THE DIAGNOSIS OF SHOCK 

The invaluable studies of air-raid casualties 
in the early years of the present war show that 
chief reliance must be placed on experience and 
sound clinical judgement in recognizing the 
various stages of shock, and in evaluating the 
effects of, and indications for, treatment (Grant 
and Reeve, 1941 ; Kekwick et al., 1941). If a 
patient is admitted in apparent collapse, with a 
blood-pressure which is hardly measurable, bur 
with warm extremities and a pulse which is only 
moderately elevated and of fair quality, and if, 
furthermore, the history reveals that although 
thrown from a vehicle he landed on soft ground, 
and no evidence can be found for fracture or 
other grave injuries, he cannot be considered to 
be in advanced or decompensated shock. Neuro- 
genic shock is more probable, but one must be 
guarded in a prognosis imtil further observation 
excludes the possibility of intra-abdominal injury 
with internal bleeding. It must be remembered 
that in haemorrhage vasovagal reflexes may pro- 
duce a slowing of the pulse quite similar to that 
seen in ordinary syncope. Assuming no such 
factors, such a patient will recover promptly, and 
to ascribe recovery to the use of some adrenal 
cortical hormone is, to say the least, unsound. 

On the other hand, if a patient is seen with a 
compound fracture of the femur, multiple lacer- 
ated wounds, and a possible abdominal injury, 
one must not overlook established hasmatogenic 
shock because the blood-pressure is normal and 
the pulse-rate is only no. Every effort to 
appraise accurately the state of this patient’s 
circulation must be made. It is under such 
circumstances that determinations of the htemato- 
crit and serum protein are often helpful. These 
determinations, while by no means indispensible, 
are an aid to early diagnosis and may be of value 
in determining the type and amount of fluid 
replacement required. This is particularly true 
in hematogenic shock when the fluid loss is 
severe and chiefly of one type. 

It must be emphasized that a changing 
hematocrit is of far more value than a single 
determination. Progressive hemoconcentration 
in spite of therapy is a sign of decompensated 
shock. Even in the presence of hemorrhage, 
repeated determinations of the hematocrit may 
be helpful. Determinations made after replace- 
ment therapy with plasma wiU show a marked 
reduction, and often give evidence of the severity 
of the initial blood-loss. Continued hemo- 
dilution after transfusion with blood may indicate 
continued bleeding in doubtful cases. 

A hsemoglobin determination by the Sahli 
technique will afford sufficient information for 
clinical purposes. Nor is it essential to have any 
of these laboratory procedures. They should be 
looked upon as supplementary and confirmatory 
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procedures, and of value in the study of shock. 
But if one knows from the history that a patient 
has lost a litre of blood, one need not wait for 
laboratory data to transfuse. Common sense 
and ordinary clinical acumen and thoroughness 
will save more patients and provide better shock 
therapy than all known laboratory procedures. 

TREATMENT OF SHOCK 

Uncomplicated neurogenic shock probably 
would always recover without treatment, but 
recovery seems to be hastened by rest with the 
head slightly dependent, sedation, and warm 
drinks, and thus the possible effects of associated 
injuries are more readily evaluated. Failure of 
neurogenic shock to improve promptly under 
such measures should immediately stimulate a 
further search for unrecognized injuries. When- 
ever there is capillary or tissue injury, local or 
generalized, the use of saline may be dangerous, 
but in neurogenic shock there is no capillary 
injury and the factors which bring about an 
increase in the size of the vascular bed arc of 
short duration. A saline infusion increases the 
blood-volume temporarily, but escapes from the 
circulation as the vascular tone is restored to 
normal. It is especially useful in treating the 
hypotension of high spinal anresthesia. 

The treatment of vasogenic shock remains an 
hypothetical problem since at present it is not 
clear precisely what clinical conditions belong in 
this category. It appears evident that measures 
directed toward removal of causative agents arc of 
greater importance than measures designed to 
improve the peripheral circulatory failure (Ebert 
and Stead, 1941). 

The treatment of ha:matogcnic shock falls 
into three categories ; (a) General supportive 
measures ; (b) Restoration of the blood-volume 
by the most suitable means available ; (c) Supple- 
mentary measures of doubtful value. 

General Supportive Measures. — The time- 
honoured measures of the Trendelenburg position, 
morphine, and the application of heat arc open 
to certain criticisms in the light of newer know- 
ledge. The so-called ‘ shock position ’ is of value 
in neurogenic shock and as an emergency pro- 
cedure in hrematogenic shock until the blood- 
volume has been restored by replacement therapy. 
Since it causes a certain degree of cardiac and 
respiratory embarrassment it should not be used 
to an extreme degree. If the head is very slightly 
below the horizontal, full benefit from this posi- 
tion will be obtained with little of the disadvan- 
tages. After restoration of the blood-volume by 
replacement therapy there is no need for the 
continued or routine use of the head-down 
position. 

It is now well established that heat, as fur- 
nished by many hot-water bottles wrapped up in 
blankets, or by the so-called ‘ shock cradle ’, is 
detrimental. It increases the metabolism of 
peripheral tissues when available blood and oxygen 


arc needed elsewhere. On the other hand, despite 
some suggestive evidence that cold may have a 
beneficial influence, there is no sound basis for its 
use. A common-sense attitude of maintaining 
normal body warmth should be adopted. The term 
‘ prevention of exposure ’ should be substituted 
for ‘ application of heat ’ in the treatment of 
shock. 

The value of morphine is unquestionable, but 
it is to be used to relieve pain and not as a rouune 
procedure. The beneficial effects of morphine 
are due to its alleviation of factors contributing 
to neurogenic shock. When given repeatedly 
without indication it serves only to depress the 
respiratory centre and possibly aggravate an 
already existing anoxia. 

The importance of promptly splinting frac- 
tures and extensive wounds before transportation 
of patients cannot be over-emphasized. It is as 
important as in the last war, and fortunately is 
fully appreciated. 

Restoration of the Blood-volume. — If a 
man loses five litres of blood slowly over a period 
of hours he will die, and he will die of shock. 
If he is transfused with five litres of blood, and if 
these transfusions are given so that the blood- 
volume is maintained at all times, he will not 
die. This, in the simplest terms, is the treatment 
of hmmatogenic shock. Moreover, without blood 
or plasma, no amount of drugs, adrenal extract, 
or oxygen will benefit this patient. 

So it is in all forms of ha:matogenic shock. 
The primary consideration is to maintain the 
blood-volume. No fluid, not even plasma, 
remains in the blood-stream. It is poured into 
the area of injury, not in the form in which it was 
given, but ns diluted plasma. This is an extremely 
important fact which Beard and Blalock first 
presented in 1931. It represents one of the most 
important advances in our knowledge of shock. 
If the fluid is not replaced in the form in which 
it is lost, the various constituents of the blood may 
be washed out into the area of injury. For this 
reason the use of saline solutions in shock accom- 
panied by loss of plasma may be dangerous. 
Although such solutions produce a temporary rise 
in the blood-volume, this is of short durauon an 
results in such dilution of the blood that the serum 
proteins arc quickly reduced to cedema 
Moreover, as the fluid leaks out of the blooa- 
stream as dilute plasma, it increases still furtner 
the rate of protein loss. As a consccjuencc 0 
protein depletion to cedema levels, fluid 
not merely into an area of injury, but througho^ 
the viscera, pulmonary oedema being an 
manifestation. The use of saline infusions should 
be reserved, therefore, for those conditions m 
which shock is clearly neurogenic or the result 
of dehydration from loss of water and electro- 
lytes. , r 

In military surgery, the ma'ority of cases ot 
shock are either due to or complica."ed by hemor- 
rhage. Although as previously pointed out, 
determination of the hematocrit or hEemoglobm 
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after replacement with plasma may be helpful, 
reliance must be placed chiefly on the history and 
clinical examination of the patient. In general, 
if an infusion is needed at all, looo c.c. represents 
a minimum requirement. If the history and 
physical examination indicate a loss of blood or 
plasma or both, this should be started at once and 
given rapidly, the first 500 c.c. within ten to twenty 
minutes. If more than 1000 c.c. of plasma is 
required to bring about or maintain a response, 
500 c.c. of whole blood should be given. With 
each additional litre of replacement fluid required, 
at least 500 c.c. of blood is given. If improve- 
ment is not obtained after 2000 c.c. of replace- 
ment fluid and there is a great demand for plasma 
and blood for other casualties, the situation should 
be reviewed and consideration given to the possi- 
bility that one is dealing with a hopeless case. 
On the other hand, if a favourable response 
occurs, there is practically no limit to the 
amounts which may be given to maintain the 
circulation. 

In cases in which there is continued bleeding 
it is of vital importance not to delay essential 
surgery. It is useless to transfuse and delay- 
Preparation for surgery should be carried out aS 
the shock is treated, and as soon as the arterial 
pressure rises to 90 mm. or 100 mm. Hg, of 
higher, the pulse slows appreciably, the extremi- 
ties improve in warmth and colour, and the esti- 
mated fluid loss has been replaced, operation 
should be done, hut, at the same time therapy must 
be continued until the bleeding is controlled and a 
good circulatory state maintained. In severe 
cases 5000-6000 c.c. or more may be necessary- 
Whole blood in addition to plasma is of vital 
importance in treating severe shock due to haemor- 
rhage, pardcularly when extensive surgery with 
prolonged anaesthesia is required. The use of 
plasma as a complete substitute for blood has 
proven singularly disappointing. 

There are several useful ways of estimating 
the amoimt of plasma required in severe burns - 
The ‘ first-aid formula ’ of Harkins (1941) is 
especially useful. This calls for one pint of 
plasma for each 10 per cent of body area burned- 
Since this gives the total amount required 
should be given over a period of about 12 hourS- 
If a hematocrit or hemoglobin estimation can 
be done the following formule are simple and 
valuable : 

a. Plasma required = ^5 — ^ 1000, in 

which Hb. is the hemoglobin observed after the 
burn (Black, 1940). 

b. For each point the hematocrit is elevated 
above the normal of 45 give 100 c.c. of plasma 
(Harlans, 1941). 

Both these formule should be familiar to those 
who treat the shock of severe burns. It is unwise, 
however, to place complete reliance upon them, 
and in addition to using them as a guide to require- 
ments, the actual response of the patient to therapy 
should be used as an indication for additional 


requirements. In general, it is better to err 
on the side of too much rather than too little 
replacement when dealing with young subjects 
without cardiovascular disease. 

Supplementary Measures. — These include 
such measures as hypertonic solutions, oxygen, 
coramine, and adrenal cortical extracts. The 
situation may be summarized by repeating that 
if a patient loses five litres of blood over a period 
of hours he will die in profound shock. If he is 
transfused with five litres of blood so as to main- 
tain the blood-volume he will not die, and no 
other therapy is required to save his life. More- 
over, without blood and plasma no amount of 
concentrated solutions, drugs, oxygen, or cortical 
extracts will save this man’s life. This is not to 
say that these supplementary measures have no 
place in shock therapy, but in general their use 
has not been proven essentia’i, and their p’lace 
should be considered secondary to measures 
designed to restore the lost fluids by volume-for- 
volume replacement. 

The recognized anoxia of shock would seem to 
make oxygen therapy essential, but the anoxia 
of shock is primarily circulatory and if the circula- 
tion is restored by transfusion there is little 
need for oxygen tmless there are specific indica- 
tions for its use, such as marked dyspnoea, cyan- 
osis, air htmger, or specific disease or injury of the 
chest. Again, from a practical point of view the 
difficulties attendant upon properly administering 
oxygen, plus the discomfort caused the patient, 
may interfere with, or delay, more vital forms of 
therapy. It should be used whenever specifically 
indicated, but hot as a routine. 

Adrenal cortical extract may have a place in 
the treatment of severe burns as an adjunct to 
plasma infusions, but in general its use, as well as 
that of various drugs, should be viewed as largely 
experimental and certainly not of primary import- 
ance in the practical treatment of shock. 

Highly concentrated solutions of plasma and 
albumin are also of doubtful value in the therapy 
of shock. As a means of providing large amounts 
of available protein in small packages for ease of 
transport, concentrated or dried preparations 
have a place in military surgery. This particu- 
larly applies to albumin, which is admirably 
suited for transportation because of its stability 
in a 25 per cent solution. Whether these prepara- 
tions should be used in concentrated forms, 
however, is a matter for conjecture. It is possible 
that a single infusion of a concentrated protein 
solution given in the early stages of shock, in a 
patient in whom there is no marked dehydration, 
may mobilize additional fluid reserves more 
rapidly than normal and thus maintain the 
circulation until blood or plasma is available. In 
conditions such as severe burns, in which the local 
loss of fluid is enormous, concentrated solutions 
in addition to dilute isotonic fluid replacement 
may prove beneficial in limiting local oedema. 
On the other hand, it is obvious that if the loss 
of fluids is prolonged and severe, and especially 
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if there is associated dehydration, adequate 
replacement of the lost fluids cannot be accom- 
plished with hypertonic solutions. The lost 
fluid must be replaced in the form in which it 
is lost, which means giving blood or dilute plasma, 
or both. 

It should be obvious from the foregoing that 
there can be no adequate substitute for blood and 
plasma in the treatment of severe ha:matogenic 
shock. Inasmuch as any form of replacement 
fluid enters the area of injury diluted with plasma, 
and amounts of 1500 to 2000 c.c. represent 
minimal requirements, it is evident that a major 
portion of the original blood-volume must be 
replaced by the infusion. Although possibly 
suitable for maintaining the blood-volume, substi- 
tutes such as gelatin, pectin, isinglass, or ex'cn 
albumin will not provide the essential require- 
ments of blood. Experimental studies with 
bovine albumin indicate its limitations in this 
respect in comparison with plasma (Dunphy and 
Gibson, 1943). All blood substitutes must be 
recognized, therefore, as mere expedients, used 
because of greater availability or ease of transport, 
as a means of maintaining the circulation until 
blood or plasma can be given. 

SUMMARY 

Shock is defined as “ a state of actual, or 
impending, peripheral circulatory failure due to a 
reduction of the effective blood-volume which is 
not primarily cardiac in origin ”. 

Depending upon the mechanisms involved, 
three types are postulated : neurogenic, a state of 
widespread vasodilatation without primary capil- 
lary injury ; vasogenic, a consequence of a direct 
injury to the walls of capillaries ; and hccniatogcnic, 
the result of a primary loss of fluid from the 
circulation. The term decompensated shock is 
applied to the physiological sequences which 
follow a prolonged reduction of the effective 
blood-volume, regardless of the original cause 
or causes. 

Particular emphasis is placed on the necessity 
for an evaluation of the entire clinical picture in 
recognizing the earliest stages of shock and in 
determining the need for, and the efficacy of, 
various forms of therapy. 

The fundamental treatment of shock in mili- 
tary surgery resolves itself into the prompt 
replacement of blood with blood, and plasma with 
plasma ; the limitations of blood substitutes and 


the secondary importance of all other forms of 
therapy are stressed. 
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CHOLESTEATOMA OF THE PETROUS BONE 

By joe PENNYBACKER 

FROM THE NUFFIELD DEPARTMENT OF SURGERY, OXFORD 


Progressive paralysis of the facial nerve is not a 
very common affection. When it does occur, 
pressure on the nerve by a neoplasm is a likely 
cause, and when the facial paralysis is accom- 
panied by deafness and absence of the caloric 
responses on the same side, the tumour is 
commonly in the cerebello-pontine angle, e.g., 
an acoustic neurinoma. In other cases, the 
nerve may be subjected to pressure in its course 
through the petrous bone, and this report is 
concerned with three such cases recently encoun- 
tered in the Nuffield Department of Surgery in 
which the lesion was found to be a cholesteatoma 
in the petrous bone. 

CASE REPORTS 

Case I. — 

History. — A medical practitioner, aged 42, was 
admitted to the RadclifFe Infirmary on May 12, 1941. 
In November, 1938, he was first aware of some 
right facial weakness, his attenuon being drasvn to it 
by food collecting in the right corner of his mouth, 
and by his inability to whistle properly. Some weeks 
later the weakness was slight enough to have been 
missed in an examination for life insurance. 

In February, 1939, three months after the onset 
of the facial weakness, he had an attack of otitis media 
on the right side. So far as he knew, he had never 
had any trouble with his ears before. After forty- 
eight hours of earache, the drum burst and there was 
a little blood-stained purulent discharge for a week. 
There had been no recurrence of pain or discharge, 
but from the time of this infection there had been a 
considerable deafness of the right ear. Although the 
patient was fully aware of the facial palsy during this 
illness, it was still slight enough to have missed 
detection by the aural surgeon who attended him. 

It is difficult to say how long it took the palsy to 
become complete, but it was not until June, 1940 (at 
least eighteen months after the weakness was first 
noticed) that he sought advice about it. Probably 
the palsy had been fairly complete for some months 
before this, as the patient took rather an optimistic 
view of the affection and was loath to admit that the 
paralysis was ever complete. 

On Examination. — He was a healthy man and 
there were no neurological abnormalities, except a 
complete right facial paralysis, with some fibrillation 
at the right angle of ffie mouth. There was impair- 
ment of the sense of taste on the right side of the 
longue. He was very deaf in the right ear ; with a 
noise box in the left ear he could only hear loud shouts 
at i ft. in the right ear ; the hearing in the left ear was 
climcally normal, but the audiogram showed some 
loss of high tones on the left side too. ’The Weber 
was referred to the right. A.C. was greater than B.C. 
on both sides, but there was some relative loss of bone 
conduction on the right side as compared with the 
left. Our otological colleagues identified this as a 
mixed type of deafness, and in any case it seemed out 
of proportion to the history of a mild otitis media and 
the appearance of the drum ; the right drum was 
intact, but there was a small scar behind the handle 


of the malleus. The left drum was normal. The 
caloric responses were absent on the right side, but 
were normal on the left. Radiographs (Fig. 31) of 
the skull showed an erosion of the upper surface of 
the petrous bone medial to the mastoid antrum, but 



Left Right 

Fig. 31 . — Case i. Radiograph showing erosion of 
the superior surface of the right petrous bone. 


no other abnormalities. The mastoid air cells were 
of about normal translucency. 

The important negative findings were that the 
optic fundi and visual fields were normal, as were the 
pupils and external ocular movements. There was 
no sensory impairment in the trigeminal area and no 
abnormality in the functions subserved by the lower 
cranial nerves. In his limbs there was no dystonia, 
inco-ordination, or weakness, no abnormality of the 
reflexes, and no disturbance of gait. The cerebro- 
spinal fluid was normal as to pressure and content. 

This patient was seen some months before he was 
admitted to hospital, and the findings of progressive 
facial palsy, deafness, and absence of caloric responses 
led to the provisional diagnosis of an acoustic neuri- 
noma in the very early stages of its development. I 
was not familiar with the X-ray appearances, but 
Professor Cairns thought that these appearances and 
the clinical state were likely to be due to a cholestea- 
toma of the petrous bone. 

At Operation. — ^As there was no evidence of 
active mastoid infection, and as the radiographs 
suggested that the lesion should be accessible by way 
of the middle fossa, we operated on May 19, 1941, by 
the approach commonly used for section of the tri- 
geminal root. The dura was elevated from the upper 
surface of the petrous bone without difficulty. There 
was an irregularly oval erosion of the petrous bone 
anterior to the arcuate eminence measuring about 
1-2 cm. in its longer axis. The defect was filled with 
soft, cheesy white material which could be lifted out 
in little chunks with a blunt hook or a small spoon. 
An irregular cavity was cleared of this material, and 
the facial nerve could be seen bared up to the genu. 
It was intact but flattened. The bone forming the 
walls of the cavity looked normal, but a fragment 
removed for histological examination showed some 
thickening of the periosteum and chronic inflammatory 
infiltration. 

Progress. — The wound healed normally and the 
patient resumed his practice about a month after 
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Case 3. — This case calls for no special mention ; 
it was that of a man of 53 who had had a facial palsy 
for four years. It came on, so graduaWy that he could 
not say how long it took to become complete, but it 
had probably been so for at least two years before 


DISCUSSION 

These cases present many common features. 
They all had a peripheral facial palsy of gradual 
onset. In two of them there had been infection 



Fig. 34.— Cok 2. Photographs taken one year after operation. A, At rest ; B, Showing teeth ; C, Closing eye. 


admission. He had had an attack of suppuradve 
otitis media on the left side twenty-five years before, 
but, after discharging for about two weeks, this infec- 
tion cleared Up and he had had no further trouble 
with his ear. On admission there was a complete 
facial palsy on the left side, impairment of taste on 
the left side of the tongue, gross middle-ear deafness 
on the left side, a large dry perforation of the left 
drum, and absent caloric responses on the left side. 

E **. 

I 

Left Right 

Fig. ^i.-~Case 3. Radiograph showing erosion of 
superior surface of left petrous bone. 

The spinal fluid was normal, and radiographs {Fig. 35) 
showed an erosion of the petrous bone similar to that 
described above. At operation on March 22, 1943, 
a similar lesion to those in the first two cases was found. 
The wound healed normally and he was discharged 
in ten days. It is imlikely that any recovery will 
occur in this case, as although the galvanic reaction 
was present when he was seen as an out-patient, it 
was uncertain when tested immediately before 
operation. 


of the middle ear many years previously — in one 
twenty-five years and in the other about forty-five 
years — with no subsequent history of ear trouble. 
In the third case, the first evidence of aural 
infection of which the patient was aware occurred 
several months after the onset of the facial para- 
lysis. In each case there was deafness of the 
homolateral ear, of a predominantly middle-ear 
type, and in each of them the deafness was more 
marked than one would have expected from the 
trivial nature of the aural infection. The caloric 
responses were absent. The sense of taste was 
impaired or lost in all cases. The neurological 
examination otherwise was negative, and in 
particular there was no evidence of increased 
intracranial pressure, nor of any disorder of the 
ocular movements such as nystagmus, nor of any 
trigeminal impairment. In each case the spinal 
fluid was normal. Radiographs of the skull 
showed an area of erosion in the petrous bone 
which was obvious in the routine axial views. 
The pathological findings at operation were 
similar in the three cases. There was erosion of 
the upper surface of the petrous bone by a soft, 
flaky white mass, creating a cavity in which the 
facial canal was bared between the internal 
acoustic meatus and the genu, and the nerve was 
subjected to compression. This soft white 
material had the naked-ej^e characters of a 
cholesteatoma, of the sort seen within the dura 
and bone elsewhere. Histologically it is lamin- 
ated eosinophil material, for the most part devoid 
of any cellular elements. It was sterile on culture 
and the petrous bone and middle ears have shown 
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no naked-eye appearance of active infection, 
although, as mentioned in one case, there was 
some chronic inflammatory infiltration and thin- 
ning of the periosteum in fragments of bone 
removed from the margins of the cavity. 

Jefferson and Smalley (1938) reported 6 of 
these cases in 1938 and found references to 5 
others in the literature of the previous twenty-five 
years. They held that these tumours arc probably 
epidermoids of the embryonal inclusion type 
rather than the cholesteatoma often associated 
with chronic mastoid infections. Their reasons 
for this view were that in at least two of their 
cases there had never been any aural infection, 
and in the others the infection was remote in time 
and trivial in degree. They considered that the 
common site of these tumours was an unusual 
one to be related to mastoid disease, being in a 
part of the petrous bone where there are normally 
no air cells. They raised again the question of 
primary cause ; does a congenital tumour which 
we call a cholesteatoma cause infection of the 
middle ear and mastoid, or is the cholesteatoma 
the product of chronic inflammation. This is a 
controversy which is not likely to be settled at 
once, but in favour of a primary infection it can 
be said that in 6 of the 9 cases (taking the two 
series together) there had been antecedent mastoid 
disease in the same side, and that the possibility 
of such an infection having been unnoticed or 
forgotten in the other cases cannot be excluded. 
We know, for instance, that occasionally a 
temporal-lobe abscess can result from an acute 
infection of the middle ear and mastoid which 
resolves completely and leaves no signs. 

For practical purposes, the aetiology of these 
tumours is less important than their recognition 
clim’cally. Although they are bem’gn lesions, if 
they are treated in time recovery may take place, 
as in one of the cases described above, and in one 
of Jefferson and Smalley’s scries. 

The operative approach which we have used 
is similar to that for the middle-fossa division 
of the sensory root. Jefferson and Smalley 
approached them through the mastoid, but as 
in each of our cases the erosion was in the superior 
surface of the petrous bone, it was easily accessible 
from above. Careful X-ray studies would show 
which route was preferable, and a combined 
approach might be of value in some cases. 


The operadon should be done as soon as the 
diagnosis is made, and the same factors will 
influence recovery as operate in other cases of 
facial palsy. The best chance of complete 
recovery rests in operation before the paralysis 
is complete or as soon thereafter as possible. 
Electrical treatment should be condnued after 
operation until recovery is certain, or until it is 
clear that no improvement can be expected, in 
which case other methods of rc-innervadon will 
have to be employed. 

The differential diagnosis from cerebello- 
pontine angle tumours has already been men- 
tioned. Enough has been said to show that that 
differentiation is not difficult. What is more 
difficult is saying whether or not these arc Bell’s 
palsies, and that, in fact, is what all of our cases 
were first thought to be. The mode of onset 
and the X-ray changes should leave the matter 
in no doubt if the possibility of this lesion is borne 
in mind. Jr is probabiy not as uncommon as the 
literature would suggest : a careful study of any 
large series of facial palsies would probably 
reveal several examples. 

The uldmaic potendalides of these tumours 
arc uncertain. If they develop from embryonal 
rests which wait undl middle life to produce 
symptoms, they must be very slowly grotving, 
and apart from local destruedon of the internal 
car and facial nerves, they might allow a normal 
span of life without any further disability. It is 
possible that the tumour might erode the dura 
of the middle cranial fossa and invade the brain, 
but such an occurrence has not been described 
in any of the published cases. 

SUMMARY 

1. Three cases of facial palsy due to chole- 
steatoma of the petrous bone are described. 

2. The differendal diagnosis from other 
causes of facial palsy is discussed. 

3. It is. suggested that the best chance of 
recovery in these cases rests in early operadon 
and subsequent electrical treatment. 
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ADRENAL NEUROBLASTOMA 

By T. a. OGILVIE 


Neuroblastoma occur almost entirely in infants 
and young children. The number of cases 
reported in the literature is approximately three 
hundred, and the experience of any one surgeon 
cannot include many examples of the disease. 
The diagnosis, as in the case reported here, may 
present difficiilties both from the clinical and 


histological aspects, and it is likely that many 
cases are only diagnosed late, when metastases 
are widespread, or at post-mortem examinations. 
With few exceptions, treatment has so far been 
quite ineffective, and if improvement is to occur, 
early diagnosis is essential as in other malignant 
conditions. 
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CASE REPORT 

E. W., female, aged 2 years lo months, was 
admitted to hospital on May 8, 1941, with a history 
that for six months there had been a gradually in- 
creasing swelling of the abdomen. There was no 
lassitude, sickness, or pain, and the child otherwise 
appeared well. Micturition was normal, and bowels 
were regular. 

On Examination. — There was a tremendous 
enlargement of the abdomen, the girth of which was 
27J in. A firm, smooth, non-fluctuant mass filled 
most of the abdominal cavity, extending from the 
right costal margin down to the pelvis and well over 
to the left side. The veins of the abdominal wall were 
greatly distended {Fig. 36). 

A plain radiograph of the abdomen showed that 
the diaphragm was raised on the right side. A large 
homogenous soft-tissue shadow filled the whole 
right abdomen and extended over to the left, the 
colon shadow being displaced to the left. An intra- 
venous pyelogram showed a functioning left kidney ; 
no dye appeared in the right kidney. 


Blood-urea, 27 mg. per 100 c.c. 
Blood-pressure, 115/47. 

Blood-count ; — 

Erythrocytes 4,600,000 

Leucocytes 8,700 

Polynuclear neutrophils 32 
Polynuclear eosinophils 3 
Small lymphocytes 27 
Large lymphocytes 29 

Large hyalines 7 

Haemoglobin, 73 per cent 


per cent 

35 >3 

5> 

33 33 

33 33 


At Operation. — Owing to an attack of scarlet 
fever, laparotomy was not performed until June 10. 
A very large moveable retroperitoneal tumour was 


in the back and difficulty in walking. A tumour was 
present over the superior and lateral aspect of the 
left orbit, and there was marked proptosis of the eye 
(Fig. 39). Paresis of the lower limbs was evident. 



Fig. 36. — Photograph before operatton, showing 
distended abdomen and dilated veins. 


The patient slowly and gradually went downhill, the 
propiosis increased, the lower hmbs became com- 
pletely paralysed, incontinence of urine and faces 
was present, and she died on April 26, 1942. 

At Autopsy. — The post-mortem examination 
showed that the left orbit was filled with new growth 
which protruded into the cranial cavity. The brain 
was not invaded. A mass of new growth was seen 
in the region of the sixth and seventh dorsal vertebra, 
and this had invaded the neural canal, compressing 
the cord. A recurrence, the size of a man’s fist, was 



Fig. 37. — Photograph of the neuroblastoma. Fig. 38 — Photograph showing a probe m the ureter. 


displayed, with many engorged veins coursmg over 
the surface. The tumour was not adherent except 
m the region of the right renal pedicle, and was 
removed together with the compressed kidney. The 
tumour weighed 7 lb. 12 oz. (Figs. 37, 38). 

Progress. — Convalescence was uneventful and 
the child was discharged from hospital on July 26. 
A course of deep X-ray therapy was subsequently 
given at the Middlesex Hospital. She was re- 
admitted on Dec. 22 with one month’s history of pains 


present at the site of the right kidney. A few second- 
aries were present m the diaphragm and in the liver. 

Histology. — The histological reports were of 
great interest. Dr. J. R. Gilmour, to whom I am 
greatly indebted for several communications, reported : 
“ Portions of spindle- and polygonal-celled diffuse 
sarcoma from kidney ; no epithelial or teratomatous 
tissue present. The appearance of the sarcoma is 
similar to that usually present in a teratoblastoma of 
the kidney, but in the absence of differentiation into 
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epithelium, and of muscle, the tumour cannot be 
regarded as a tcratoblastoma or Wilm’s tumour.” 

A later note stated that the cells were : “ Poly- 
morphic — stellate, flat, and spheroidal, variable den- 
sity of cells with some areas poor in cells and rich in 



Fig. 39. — ShowinK the orbit.nl met.ntt.i8cn and the 
proptosit of the e>e. 


collagen ; tendency to form ill-defined spaces ”. He 
was of the opinion that the tumour was not a neuro- 
blastoma. 

Dr. H. A. Lucas also kindly examined the scaions 
and reported : “ The neoplasm is composed of cells 
which show only a moderate degree of differentiation. 



A 

Fig. 40 — Microphotographs showing arrangement of 
cells. A, X 60 B, X 150, C, x 150 


the developing sympathetic system in the medulla of 
the suprarenal, and is probably of neuro-epithclial 
origin, the cells showing a slightly greater degree of 
differentiation than is present m some of the clinical 
types recorded. These neoplasms have been des- 
cribed under various names, neurocytoma seems to be 
the most appropriate.” 

Unfortunately, it was not possible to have the 
sections specially stained for neuro-fibrils. 

DISCUSSION 

In the above case, and in many previously 
reported, some doubt has remained as to the 
correctness of the diagnosis, and an explanation 
may lie in the fact that various types of tumour 
arise from the adrenal gland. This can be 
shown by reference to the development of the 
gland. The adrenal cortex is of mesodermal 
origin and first appears in the early embryo as a 
ridge close to the Wollfian body’. The cortex 
has an influence on the secondary' sex character- 
istics, and in tumours of the cortex these are 
frequently profoundly altered. The medullary 
cells, on the other hand, arise from the ectoderm 



They are not the round primitive type. Rosettes arc 
present, stroma is very scanty, blood-vessels are 
chiefly of the small capillary type. A few cells show 
some resemblance to ganglion cells. The presence 
of nerve-fibrils is suggested in several areas, but were 
not clearly demonstrated in the stained sections 
examined. The neoplasm in my opinion arises from 


of the primitive neural crest, and during the early 
growth of the embryo they become widely dis- 
tributed throughout the sympathetic system, 
■where they develop into sympathetic ganglia, 
Schwann cells, and chromaffin tissue. These 
primitive cells are rarely seen after the first few 
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weeks of intxa-uterine life, but may be found in 
the adrenal medulla throughout foetal life, and 
may occasionally persist after birth. The fact 
that these cells undergo differentiation later than 
the other cells of the central nervous system may 
be a contributing factor in the frequent localiza- 
tion of tumours composed of primitive nerve- 
cehs in the adrenal medulla. According to 
Potter (1942), sympathetic nerve-cells at the time 
of their migration from the nemral crest are histo- 
logically similar to those of the central nervous 
system. They are small cells with hyperchromatic 
nuclei and scanty protoplasm, and tumours com- 
posed of such cells are neuroblastomas, or, more 
accurately, sympathogoniomas. In the normal 
process of development, the cells grow larger 
slightly vesicular nuclei and the cytoplasm 
increases in amount. The cells are now known 
as sympathicoblasts and tumours as sympathico- 
hlastomas. The term ‘neuroblastoma’, as 
usually used, includes both types of tumours. In 
further development, the sjmpathicoblasts mature 
into chroma^ cells, ganglion cells, and Schwann 
cells, and tumours composed of these cells are 
known as pheochromocytomas, ganglioneuromas, 
and neurofibromas respectively. These tumours 
may all show a variegated picture owing to the 
different degrees of differentiation and to the 
varying relative proportions of cells and fibres 
which are present. 

The neuroblastoma is therefore a highly 
mahgnant tumour of the sympathetic nervous 
system, being derived from the undifferentiated 
neuroblast. It may occur wherever the neuro- 
blast is present, and is most common in the adrenal 
medulla, less frequent in the sympathetic ganglia, 
and, contrary to what one might expect, rare in 
the central nervous system. 

The primary tumour is a soft nodular growth, 
usually well encapsulated, and shows a consider- 
able variation in size. Growths as small as i cm. 
are reported as well as are large buU^ tumours 
filling the greater part of the abdominal cavity. 
As the primary growth remains encapsulated, it 
does not usually spread to neighbouring organs, 
with the exception of the liver, which is invaded 
by direct spread through the bare area. The 
kidney is usually indented and compressed, but 
not often invaded. It might be expected that 
the tumour would destroy or compress the 
adrenal cortex, with the production of changes 
in the secondary sex characteristics, but, accord- 
ing to Broster et al. (1938), this is extremely rare. 
Smith (1932), however, reports a case which 
showed evidence of hirsutism and marked over- 
grovrth of the eyelashes. 

The primary growth is very liable to htemor- 
rhage and degeneration, which alters the original 
yellowish-grey colour of the tumour. Micro- 
scopically, it is composed of small round or oval 
cells with nuclei that resemble lymphocytes, and 
with very little cytoplasm. Interspersed between 
groups of the cells are ill-defined fibres which 
have been identified by special staining reactions 
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as axis cylinder processes and neuroglial fibres. 
Wright (1910) first described these fibrils, which 
tend to form longitudinal bundles or round 
masses surrounded by groups of neuroblasts 
forming the so-called rosettes. This rosette 
formation is found in one-third to one-half of 
the cases reported. 

The neuroblastoma has a close resemblance 
to a round-celled sarcoma, and it is probable 
that many cases have been overlooked. Ewing 
states that it is necessary to include in this 
group most of the retroperitoneal round-celled 
sarcomas of infants, and many similar growths 
of the cervical, thoracic, and peripheral nervous 
systems. 

Since the time of Pepper (1901) and Hutchison 
(1907), neuroblastomata have been classified into 
two clinical types, but it is now well known that 
there is an irregular type, and that the above 
classification does not always hold good. Wright’s 
histological studies showed that the Pepper and 
Hutchison syndromes are just different manifesta- 
tions of the same disease. The Pepper type is 
characterized by abdominal symptoms resulting 
from the primary growth and the metastases to 
the liver, while the Hutchison type is characterized 
by its distant metastases to the cranial bones. 
Frew (1911) endeavoured to explain this difference 
in the route and appearance of the secondary 
growths on the basis of the different lymph 
drainage of the two adrenal glands. The lymph- 
atic vessels from the left adrenal communicate 
with the aortic chain of lymph-glands and cells 
from a left-sided growth may reach the thoracic 
duct and the cervical lymph-vessels and thence 
to the skull. The right adrenal is in direct 
contact with the bare area of the liver, to which 
the growth may spread by contiguity, while 
lymphatic paths along the inferior vena cava may 
carry the tumour to the pleura and lungs, which 
are not usually affected by left-sided growths. 
Frew’s theory has not been found correct, and a 
review of the literature shows that the side on 
which the primary growth arises has little to do 
with the distribution of the metastases. In 56 
Pepper-type cases, the primary growrh was 
situated in the right gland in 27, in the left in 
21, and in both in 8 cases. In 83 Hutchison-type 
cases, the primary growth was situated in the 
left gland in 38, in the right in 35, and in both 
in 10 cases. The Pepper type runs a more rapid 
course than the Hutchison type, indicating a 
more cellular growth and more rapid dissemina- 
tion. As Chont (1941) points out, in all types of 
tumour, rapid and slowly-growing varieties occur, 
and metastases are seen long after cure at the 
primary site, indicating that these secondary 
growths remaind dormant for some considerable 
time. 

Neuroblastomas, therefore, probably give rise 
to distant metastases at a relatively early stage of 
their growth. In the rapidly growing Pepper 
type these distant metastases remain small, and 
death occurs before they reach such a size as to 
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influence the clinical picture. In the more 
slowly growing Hutchison type the distant metas- 
tases form one of the striking features of the 
disease. The clinical type, therefore, to which a 
case conforms may depend more on the rate of 
growth of the primary tumour than the side of 
the body in which it arises. 

CLINICAL FEATURES 

Neuroblastoma is a disease of young children, 
but there are several recorded cases occurring in 
adults ; Ballard (1940) reported i case in a man of 
69, and Weichselbaum i in a man of 72. It is 
undoubtedly a rare condition, and Law (1932) 
reports that at the Paddington Green Children's 
Hospital only 4 cases occurred in twenty years, 
and at the Hospital for Sick Children, Great 
Ormond Street, only 6 cases occurred in six years. 
Tumours arising from organs other than the 
adrenal are still more rare. According to Boyd 
retinal tumours show a striking familial tend- 
ency, and there is a case on record where in a 
family of sixteen, ten children died of the 
disease. 

While it is clinically convenient to retain the 
classical Pepper and Hutchison types, it must be 
recognized that this division is arbitrary, and 
that cases occur which cannot be placed in 
either group. 

The Pepper type occurs in young children 
usually under 2 years, is of short duration, and 
terminates fatally in a few months. The character- 
istic feature is great distension of the abdomen, 
due partly to the primary growth, but mainly to 
the enormous enlargement of the liver which 
results from invasion by the malignant cells. 
Nausea and vomiting may occur, but ascites is 
not, as a rule, present. 

The Hutchison type is seen in slightly older 
children, usually over 2 years of age, and runs a 
longer course. Frequently it is only recognized 
after the occurrence of metastascs, which arc 
usually seen first in the region of the orbit and 
skull and later in the vertebral column or long 
bones. While the primary growth may form a 
large tumour weighing several pounds, it fre- 
quently is very small and is only discovered at 
post-mortem examination. The most striking 
feature is the proptosis of one or both eyes due 
to the intra-orbital metastases, and in advanced 
cases the eye may be almost dislocated from the 
socket. Swelling and ecchymosis of the eyelids 
usually precede the proptosis. Movements of the 
eyeball, vision, and the pupil reflexes may be 
impaired, but not necessarily so, and papilloedema 
is present in advanced cases. Ulceration of the 
cornea may occur as a result of the eyelids being 
unable to close over the proptosed eye. Owing 
to the increased intracranial pressure, separation 
of the cranial sutures may occur, the coronal 
suture being most often affected. 

In both clinical types the above features are 
accompanied in the later stages by pallor, wasting. 


and listlcssness, and an irregular temperature is 
common. Anxmia is very common, particularly 
in advanced cases of the Hutchison type. Painful 
swollen joints may simulate rheumatic fever, and 
tenderness over the metaphysial ends of the long 
bones may result from bone metastascs. A 
Icucocytosis may occur, but is not of marked 
degree. Both Law (1932) and Smith (1932) 
report the presence of subcutaneous nodules over 
the chest wall, anterior abdominal wall, and 
forearms, but these arc distinctly rare and have 
not been reported by other observers. 

DIFFERENTIAL DIAGNOSIS 

Neuroblastomas have to be distinguished from 
Wilms’ tumours, and errors in diagnosis arc more 
likely to occur in the irregular types of cases. 
The case here reported was thought to be a Wilms’ 
embryoma prior to operation, but the subsequent 
progress led to the alteration in the diagnosis. 
Wilms’ tumour usually occurs in children under 
2 j hxmaturia may occur, but by no means 
invariably. Bone metastascs in Wilm’s tumour 
arc rare, but when they occur the pelvis is the 
most frequent site. 

Ewing’s sarcoma may also be a common 
source of error. Willis (1940) draws attention 
to the fact that the skeletal metastascs in neuro- 
blastoma may present all the clinical features of 
a Ewing’s sarcoma. He describes two such cases 
and comes to the conclusion that the subject of 
Ewing’s sarcoma is chaotic, that the occurrence 
of a primary growth of this nature is still unproved, 
and that metastatic growths of various types, 
particularly neuroblastoma, may be responsible 
for many of the cases of Ewing’s sarcoma. 

Tumours of the adrenal cortex are charac- 
ized by the changes in the secondary sex 
characteristics, and frequently by elevation of 
blood-pressure. 

The osseous changes in Icukxmia may closely 
resemble those of neuroblastoma, but repeated 
blood studies and sternal punctures will lead to 
the correct diagnosis. 

In American literature, Chont (1941) .^^^d 
Wyatt and Farbcr (1941) have recently described 
the radiological appearances in a scries of cases. 
There is no characteristic radiological picture, 
but in a small number of cases calcification has 
been seen in the primary tumour. The calcium 
deposits vary from fine uniform stippling to 
irregular confluent shading throughout the tumour 
mass. A pyclogram is no real aid to diagnosis, 
and its main function is to demonstrate the 
presence of the opposite kidney. It is impossible 
to tell whether the tumour arises within the 
kidney or from the adrenal, but it may show 
downward displacement of the kidney and ureter. 

In cases with cranial metastases, the simll 
bones may show innumerable areas of destruction 
varying in size from pin-point to several milli- 
metres in diameter. In some cases round areas 
of destruction are seen indistinguishable from 
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secondary carcinoma or sarcoma. The metastases 
to long bones are more characteristic and the 
striking feature is the frequency of bilateral 
symmetrical lesions. In the majority of casesj 
bone destruction and proliferation are seen in 
the form of small discrete lesions or confluent 
areas of destruction with a small amount of 
proliferation of surrounding bone. Massive 
destruction is usually seen at the metaphysis and 
pathological fracture may occur. 

TREATMENT 

Treatment so far has proved extremely 
disappointing, and a fatal issue can be expected 
in one to ten months from the onset of symptoms. 
Extremely divergent views on treatment have 
been expressed, and some writers believe that 
surgery is harmful and radiotherapy not bene- 
ficial. Lehman (1932), however, reports a case 
alive and well fifteen years after operation, and, 
more recently, the response to radiotherapy has 
been such as to provide encouragement for fur- 
ther efforts in this direction. While the fatal 
issue has not been averted by radiotherapy, 
temporary disappearance of secondary deposits 
has been reported. Willis’s case, bought to 
be a Ewing’s sarcoma, was proved to be highly 
radiosensitive, and was effectively controlled by 
radiotherapy for over nvo years. The method 
of choice, therefore, would appear to be surgical 
removal of the primary tumour, with subsequent 
irradiation of the area involved. 
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LOCAL SULPHANILAMIDE TREATMENT OF FRESH 
WOUNDS IN COMPLETE PLASTERS 

By jean ORR-EWING, J. C. SCOTT, F. H. MASINA, J. TRUETA, 

and a. D. GARDNER 

FROM THE SIR WILLIAM DUNN SCHOOL OF PATHOLOGY, UNIVERSITY OF OXFORD 


This investigation aimed at obtaining incontro- 
vertible evidence about the effect of local sul- 
phanilamide on the bacteriological condition of 
compound fractures and other severe wounds 
treated by thorough cleaning and excision, 
followed by enclosure in plaster ; and at correl- 
ating this with the clinical results. 

Frequent and complete observations were 
made on 32 patients, of whom 18 received local 
sulphanilamide and 14 did not. None had 
general chemotherapeutic treatment. 

At first all cases were sulphanilamide-treated, 
as we believed we had a satisfactory control 
series, not so treated, which had been investigated 
in the previous year ; but after a time we realized 
the unsoundness of the principle, as experience 
and orgamzation had steadily improved the 
surgical results apart from sulphanilamide treat- 
ment. In the latter part, therefore, we treated 
contemporary series of cases with and without 


local sulphanilamide, attempting to avoid any 
‘ selection ’ that might vitiate our conclusions. 
This attempt was, on the whole, successful. 
Although the two groups could not be absolutely 
uniform in severity and delay before treatment, 
the balance in both respects is weighted against 
the sulphanilamide group. In the latter, the 
interval between wounding and operation ranged 
from zl hours to 10 hours •, in the ‘ imtreated ’ 
controls from i hour to 5^ hours, the average 
-being 5 hours in the former and 4 hours in the 
latter. The ‘ treated ’ group, moreover, contains 
a rather larger proportion of gravely injured 
patients. The complete sulphanilamide series 
includes the 10 cases which were sulphanilamide 
treated in the previous year, without strictly 
contemporaiy controls. Any subsequent deterior- 
ation of clinical treatment would have invalidated 
the comparison, but we are certain that no such 
change occurred. Nevertheless, the smaller. 
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fully controlled series, excluding the lo cases, 
has been separately analysed, and shows a signifi- 
cant bacteriological superiority of the sulphanila- 
mide group in the second week, when the scanty 
bacteria left after the operation have had full 
time to develop. 

Bacteriological examinations were made by 
cultivating all tissue excised at the primary 
operation, by taking swabs at changes of plaster, 
and at other times by swabbing through special 


at the outset, and in all 4 it persisted throughout 
the period of observation. 

Staphylococcus aureus was found in 23 out of 
the 32 wounds. Its numbers were lower in the 
sulphanilamide-treatcd wounds, but the fre- 
quency with which it disappeared after sulphanila- 
midc was only slightly greater than in the controls. 
In the great majority of both scries it persisted 
tltroughout. Anaerobes were scarce and unim- 
portant ; the few Cl. wclchii present in excised 


Table I. — Number of Wounds Showing High or Low Density of Total Bacteria 

AT Different Times 


CoMrLinr. Stnits 

1 STBICTLY CoSTt.MPOHAav 

1 Sfbies 

Density of Flora 

Days 3-7 

S C 

Days 8 - 1 4 

S C 

Days 15 
to Plaster- 
chanpe 

S C 

Second 

Plaster 

Da>'s 1-20 

S C 

i 

Days 3-7 

S C 

Da>*s 8-14 

S C 

Low (0 to —) 

t 4 ! 5 

.3 1 . 

7 . - 

1 

3 c 

1 

6 ‘ 5 

6 I 

High(-^ 4- to — -L — -L) 

a . « 

3 1 It 

6 1 8 

2 6 

2 8 

1 2 11 

7" 

'■'c 

S'6iS 

U-8I2 

1-483 

a -387 

1-388 

6676 

P (n = 1) 

<002 

<0*001 

< 0*3 

-0 2 

< 0-3 

<0*01 


>0*01 


>02 

>o-t 

>0*2 


Statistical conclusion 

Significant 

Sipnificant 

Not significant 

Not significant 

Not significant 

Significant 


S, Sulphanilamide ; C, Control (no sulphanilamide). 

Nou : Not all the \vounds in each ^crica were observed at ever>‘ period. 


‘ windows ’. Direct microscopical examination 
of films from the swabs gave us a rough estimate 
of the degree and nature of the bacterial con- 
tamination, and of the cellular exudate. Com- 
plete bacteriological analyses were made each 
time as described in the British Medical Journal, 
(1941, I, 877), with certain additions, such as 
para-aminobenzoic acid blood-agar. The amount 
of bacterial growth on direct platings was noted, 
and this, combined with density of the bac- 
terial population in the films, is expressed in 
Table I by the number of plus signs. Statistical 
analysis shows that the total bacteria in the 
sulphanilamide-treated wounds are significantly 
less than in the controls during the first 14 days 
after a single application of the drug. After 14 
days the difference is not significant. 

Regarding individual bacterial species : 
Haemolytic streptotocci were found in 6 sulph- 
anilamide-treated wounds at the operation, and 5 
of these disappeared as the result of operation 
and sulphanilamide treatment, while i persisted. 
Of the control wounds, 4 showed this organism 


tissues failed to reappear in both series. Gram- 
negative rods, proteus, Ps. pyocyanca, etc., were 
unaffected. Assessment of the amount of inflam- 
matory exudate from the macroscopical and 
microscopical examination of the swabs, though 
more difficult than that of the bacteria, showed 
a statistically significant reduction in the sulph- 
anilamide series in the second week (during the 
first week there was hardly any in either group). 

The clinical results in both series were 
uniformly good, and no evidence was obtiuned 
that the local sulphanilamide affected the clinical 
progress of the cases. 

Thus we have demonstrated a selective reduc- 
tion of the woimd flora by sulphanilamide, but 
we have not established a corresponding clinical 
effect. 

(Full details of the work, of which this article 
is a resume, with discussion and references, may 
be obtained from the Medical Research Council, 
to whom we are indebted for financial support. 
Our thanks are also due to Mr. P. H. Leslie and 
Professor M. Greenwood for statistical help.) 
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MINIATURE SCAR-CARCINOMA OF THE LUNG AND THE 
“UPPER SULCUS TUMOUR” OF PANCOAST 

By ILLTYD JAMES and WALTER PAGEL 

FROM THE Departments of surgery and pathology, central Middlesex county hospital, 

ACTON LANE, NAY. 10 


In recent years considerable attention Fas been 
focused on a group of tumours arising in the 
neighbourhood of the apex of the lung. Pancoast 
(1924, 1932) suggested for this group the term 
‘ superior pulmonary sulcus tumour \ because they 
presented certain feattrres which differentiated 
them from other tumours in this region : (a) The 
tumours were localized in the superior thoracic 
inlet ; (b) They were malignant and the histo- 
logical picture was that of a squamous-celled 
carcinoma ; (c) They produced symptoms and 
signs by invasion of neighbouring structures — 
the brachial plexus, causing pain referred to the 
upper limb, with wasting of the muscles, and the 
sympathetic, producing a Horner’s syndrome 
on the affected side ; (d) The tumours are inde- 
pendent of the lung and pleura and other struc- 
tures in the neighbourhood, and there is no 
evidence of a primary focus elsewhere. For this 
reason Pancoast suggested an origin from branchial 
rests. 

The clinical features of this group are certainly 
well defined, but the site of origin is still a matter 
for discussion. For this reason the details of 
two cases recendy under our care are presented. 
Although the clim'cal picture of spinal cord com- 
pression was unusual, the other features were 
characterisdc. The invesdgadons appear to 
throw light on some of the controversial points 
associated with this group of neoplasms. 

CASE REPORTS 

Case I. — G. S., a man aged 60, had complained of 
intermittent pain between the upper part of the 
shoulder-blades for thirteen months. This had 
become more intense during the five months preceding 
admission to hospital, but he was able to work until 
five weeks before, when the pain became too severe. 
Three weeks before admission his legs began to get 
weak, and within three days he was unable to walk. 
During this period he had noticed ‘ pins and needles ’ 
in his legs. For a week before admission he could 
not pass urine and was catheterized twice daily. He 
had been incontinent of feces. During the last 
month he had lost weight and had become short of 
breath. 

On Examination. — There was a moderate amount 
of wasting, a flaccid paraplegia, and a complete sensory 
loss up to the level of the third thoracic segment. A 
Homer s s}indrome was present on the right side. No 
other abnormality could be found in a careful general 
exammation. Radiographs of the chest revealed an 
opacity or smafi size in the superior mediastinum to 
the right of tfe first and second dorsal vertebrae, but 
r^djographs of the spine showed no involvement of 
the bodies of the vertebras, the intervertebral foramina, 
or the ribs. Lumbar puncture yielded clear, colour- 
less cerebrospinal fluid at a pressure of i6o mm. 
Pressure on the jugular veins showed an incomplete 


block. The fluid contained 2 lymphocytes per c.mm., 
and 500 mg. of protein. The Wassermann reaction 
was negative. Cisternal injection of lipiodol showed 
a complete block at the level of the first thoracic 
vertebra. 

At Operation. — Laminectomy of the upper 
thoracic vertebra revealed a firm, pinkish, extradural 
tumour ‘ en plaque ’ surrounding the dura mater at 





Fig. 41. — Case i. Apex of the right lung with 
pleural cap (arrow) and emphysematous bullie in the 
subapical lung tissue. 

the level of the second and third thoracic vertebra:. 
The tumour was closely adherent to the dura. The 
latter was opened and was found to be thickened in 
places to nearly i in. by tumour tissue. The cord at 
the level of the first thoracic vertebra was dumb-bell- 
shaped from compression. No intradural extension was 
found. A frozen section was made and this revealed 
a squamous-celled carcinoma with frank prickle cells 
embedded in much fibrous stroma. Tumour tissue 
was removed to free the cord and the dura was left 
open. Closure of the wound was made in layers. 

He was not improved by the operation, and died 
one month later from bronchopneumonia and pyelo- 
nephritis. 
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At Autopsy (P.M., 1943/167). — ^Thc right apex scarred area with much anthracotic pigment was found, 

was found adherent to the pleural dome ; it was. It was about 3 / 3 mm. in size. In its centre {Fig. 

however, easily separated without loss of substance 43, M) there were a moderate number of distended 

{Fig. 41). The apex of the lung showed a typical alveolar spaces, some of them with elastic septa. 



Fig. 43. — Cate i. Flat subpleural nodules (arrows) 
m the right pleural dome. 

‘ pleural cap ’, with a little induration but no gross, 
naked-eye evidence of a neoplasm. In the pleural 
dome on. its inner aspect, however, there was a grosyth 
consisting of two flat subpleural nodules, measuring 
together 3x3 cm. in diameter {Fig. 42), fixed to the 
inner ends of the second and third ribs, and extending 
by continuity into the body of the second and third 
thoracic vertebra:, the former being compressed into 
a wedge. In this region the tumour had infiltrated 
the dura mater of the cord constricting it, without, 
however, involving the substance of the cord. Meti- 
culous dissection of the whole bronchial system and 
careful examination of the extrapulmonary organs, 
including pharynx, oesophagus, brain, bones, and 
suprarenals, failed to reveal any evidence of growth, 
primary or metastatic. Death was due to necrotizing 
cystitis and pyelitis with multiple abscess formation 
in both kidneys. 

Histological Examination. — 

The growth in the right pleural dome exhibited the 
same structure as that seen in the biopsy sections. 
There were strands and sheets of squamous and 
prickle cells and also alveoli with horn pearls in the 
centre. In some areas stroma was abundant, in 
others scarce. 

The apex of the left lung which had been slightly 
adherent to the growth was examined in a complete 
series of sections. It consisted of : — 

a. A typical, hard, fibrotic, almost structureless 
pleural cap, devoid of elastic fibres {Fig. 43, C). 

h. A circular band of fibrotic apical lung tissue 
containing many curly elastic fibres, obviously the 
remnants of collapsed and compressed lune alveoli 
{Fig. 43, B). 

The pleural cap and the fibrotic apical tissue were 
clearly separated by the thickened, deep elastic mem- 
brane of the pleura. 

c. Between the pleural cap and the circular band 
of fibrotic and elastic tissue an almost homogeneous 
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Fig. 44 . — Cate 1. Miniature carcinoma. Distended 
alveoli filled with flat ‘homy’ cells. W'eigert’s elastic 
stain, (x 165.) 


These spaces were filled with ‘ sebaceous ’ material, 
i.e., desquamated, flat, ‘ horny ’ cells, some with, 
others without, nuclear remnants {Fig. 44). Some 0 
these sebaceous plugs were surrounded by seams o 
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squamous or prickle cells (Fig, 45). There were also 
a few horn pearls. Towards the periphery of this 
area the ‘ sebaceous ’ material was seen to disappear 
gradually. On both sides some slender, compressed- 
looking strands of prickle cells, and in the marginal 
areas larger units of such elements, emerged (Fig. 46). 

Comment. — Meticulous post-mortem examina- 
tion of the bronchial tree, the lungs, and extra- 
pulmonary organs failed to detect a grotvth primary 
to the tumour in the pleural dome. This was a 
priclde-celled (squamous-celled) carcinoma with horni- 
fication. It was marked out by its tendency to invade 
the bony structures of the inlet of the chest. It had 
caused a ‘ Pancoast ’ s5mdrome — although this was 
complicated by the signs of spinal-cord compression. 
Thus a genuine instance of ‘ tumour of Pancoast ’ 
seemed to lie before us. 

Serial sectioning of the lung apex, however, 
revealed bettveen a thick ‘ pleural cap ’ and a circular 
band of compressed and thickened lung tissue the 
presence of tumour-cell units situated in an anthra- 
cotic scar. Its centre was occupied by alveoli with 
elastic septa containing ‘ sebaceous ’ material sur- 
rounded by bands and strands of squamous cells. 
On both sides, towards the periphery, these cellular 
units became more solid, and the ‘ sebaceous ’ alveoli 
disappeared. The origin of the tumour in the 
pleural dome and the problem of the ‘ Pancoast 
tumour ’ at large obviously rests with the interpreta- 
tion of these findings in the apex of the lung. For 
this was certainly involved, although only detected 
microscopically. Three questions presented them- 
selves ; (i) What is the relationship between the 
apical scar and the cancer-cell units ? (2) Can evi- 
dence be adduced of a secondary invasion of the 
apical lung tissue from the growth in the pleural 
dome ? (3) Are similar changes in pulmonary scars 
known without growth in the pleural dome ? In 



Fig. 45. — Case 1. Miniature carcinoma. Sebaceous 
plug, surrounded by seam of squamous cells. Hsema- 
toxylin and eosm. ( x 66.) 


other \yords, could their interpretation as a lesion 
antedating that in the pleural dome be jusDfied ? 

I. The pleural cap as well as the apical scar is 
identical in all histological detail with the ordinary 


indurative changes found so often in this region as a 
sequela to tuberculous infection or to the accumula- 
tion of dust. They far exceeded in extent and inten- 
sity the involvement of the area by carcinoma, and 



Fig. 46. — Case i. Miniature carcinoma. Marginal 
parts. Umts of pnckle cells (P), tnth iniereellular 
badges. ( x 135.) 


from the thickness and hyaline nature of the fibrous 
tissue the impression was derived that they antedated 
the growth. The presence of the apical scar is, 
therefore, no evidence against an extrapulmonary 
origin of the growth. 

2. If the growth was extrapulmonary in origin 
it must have invaded the dense tissue of the apical 
scar and found the way to its centre. Invasion of 
thick fibrous structures is possible, as shown by a few 
carcinomatous units seen in the outer marginal parts 
of the very dense fibrotic pleural cap. Against this 
interpretation, however, is the very central position 
of the ‘ sebaceous alveoli ’ in the apical scar. These 
show the most advanced horn production, i.e., con- 
version into sebaceous masses with only occasional 
preserved epithelial units. Deposition of sebaceous 
material was seen in these areas alone. We have, 
therefore, ’ the most advanced homification, i.e., the 
oldest changes m the centre of the apical scar, from 
which on both sides carcinomatous cell units radiate 
out towards the periphery. 

3. Similar changes to those described independent 
of pleural or pulmonary carcinoma are known. They 
were placed on record under various headings, such 
as “ Unusual proliferation of atypical and heterotopic 
epithelium in bronchiectasis ” (Pagel, 1926, whose 
article should be consulted for further references), 
and “ A microscopic focus of oat-cell carcinoma in a 
bronchiectatic lung ” (Stewart and Allison, 1943), 
etc. These occur in pulmonary scars, notably those 
due to bronchiectasis. In other words, there exists a 
‘ miniature carcinoma ’ which may either be detected 
accidentally, or may have formed the transitional 
stage between the metaplastic changes found com- 
monly in bronchial epitheh'um of dilated bronchi and 
bronchial carcinoma. As a rule, these miniature 
carcinomata consist of a group of alveoh situated m 
dense fibrotic scar tissue and filled with oblong ‘ basal 
cells ’ tyhich are rich in chromatin. In Pagel’s 
observation there were, in addition, typical prickle 
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cells and cucumber-shaped masses of homogeneous 
material, giving all the histological appearances of 
hornification. 

In the present case the oldest changes consisted, 
therefore, of a focus of epithelium with advanced 
hornification situated in the centre of an apipl scar. 
Bronchiolar ectasis due to collapse induration and 
fibrotic shrinking of apical lung tissue led to meta- 
plastic changes, i.e., the formation of squamous-cell 
nests and ‘ sebaceous ’ material. These may have 
been present for a long time and might have been 
discovered accidentally had death occurred from 
another disease at an earlier date. In this case, 
however, the sebaceous cell-nests had the chance to 
develop malignant properties. Their unusual situa- 
tion may explain the unusual course : instead of 
invading the lung tissue below the dense fibrotic 
scar, they radiated out to the periphery between scar 
and pleural cap, and involved the pleural dome and 
by continuity the bony structures on the inner aspect 
of the pleural dome. 

While the investigations of this case were 
fresh in our minds another case with a picture of 
spinal-cord compression presented itself. The 
cljnical picture and the radiological evidence was 
so' s'imilar to the 'previous case that a diagnosis of 
the cause of compression could be confidently 
made. 

Case 2. — J. N., a man aged 62, had complained of 
intermittent pain in the left side of the chest at the 
level of the third rib for about eleven months. This 
pain would shoot from the shoulder-blade to the 
front of the chest and down the inner side of the arm 
to the elbow. Although the pain gradually increased 
in severity, he was aWe to carry on with his work 
until he developed weakness of both legs six weeks 



Fig. 47. — Case 2. Lipiodol block at the level of 3rd 
thoracic vertebra. Opacity to left of upper thoracic 
vertebra. 


before admission. Within three weeks he had lost 
the use of his legs completely. Two weeks before 
admission he could not pass urine and he had to be 
catheterized. His previous history was free from 
incident. There was no history of a cough. 

On Examination. — He was an emaciated man in 
poor general condition owing to infection from 
cystitis and pressure sores. He had a spastic para- 
plegia with flexor spasm and loss to all forms of 


sensation up to the level of the fourth thoracic seg- 
ment. No Homer’s syndrome was present. He was 
tender over the third thoracic spinous process. 
Radiograph of the chest revealed a small, oval opacity 
in the superior mediastinum to the left of the third 



Fig. 48.— Cojf 2. Soft subpleural Rrouth (arrows) 
in primmity to 3rd and 4th thoracic \crtebra:. 


thoracic vertebra (F;?. 47). Radiography of the spine 
showed pitting of the left transverse process of the 
third thoracic vertebra and a little irregularity in the 
left side of the body. 

Lumbar puncture revealed clear cerebrospinal 
fluid under normal pressure. A partial block uus 
demonstrated on compressing the jugular veins. The 
cerebrospinal fluid contained 100 mg. of protein per 
cmm., and 6 lymphocytes ; the Wassermann reaction 
was negative. Intrathecal injection of i ^ 

lipiodol revealed a block at the level of the third 
thoracic vertebra (Fig. 47). 

A diagnosis of cord compression by carcinomatMS 
spread from the apex of the lung was made. Wo 
operation was performed. The patient went rapidly 
downhill and died 2 weeks after admission irom 
bronchopneumonia and pyelonephritis. 

At Autopsy (P.M., 1943/224).— Almost 
fibrinous, partly hxmorrhagic, consolidation of 
right upper lobe was found. The left upper lobe 
and the upper parts of the left lower lobe were firmly 
adherent to the chest wall, notably in the medial ^rts 
adjoining the necks of the third and fourth ribs. Here 
a fairly soft subpleural growth 3 cm. x 3 cm. in 
diameter was detected in close proximity to the ffn™ 
and fourth thoracic vertebra:, which had been invaded 
by it (Fig. 48). The dura mater was surrounded at 
the level of the third and fourth vertebra: by tumour 
tissue, which had invaded the spinal canal through 
the intervertebral foramina. The spinal cord was 
not invaded, but was constricted by the thickened 
dura. There was extensive purulent pyelonephritis. 
Careful dissection of the lungs, the bronchial system, 
the pharynx, the oesophagus, and the rest of the organs 
failed to reveal any evidence of a primary growth. 
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Histological Examination.— The consolidated 
parts of the right upper lobe showed simple inflam- 
matory changes (coiiifluent bronchopneumoma). A 
section through the subpleural grot’^ in the third 
intercostal space showed a large-celled carcmoma 
with alveolar pattern. In some of the alveoli the 
cells are of the ‘ crazy-pavement ’ type^ with inter- 
cellular spaces and bridges — a prickle-celled carci- 
noma. There was, however, no hormfication {Fig. 49) 



Fig 49 — Case 2 Section through the subpleural 
growth. Squamous-celled carcmoma No hormfication 
{ > too ) 


The relationship of the growth to the lung was 
examined m serial sections through various areas of 
the upper and medial parts of die left upper lobe 
adherent to the parietal pleura covering the growth. 
In the parts of the lung adherent to the tumour only 
an area of dense anthracotic scar tissue with a calci- 
fied round focus m the centre contained tumour-cell 
umts {Fig. 50). On both sides of the scar symmetrical 
infiltration was found with nests and alveoh of prickle 
cells, and it was in these areas alone that hormfication 
could be detected {Fig. 51). 

Comment. — This case again presents an appar- 
ently extrapulmonary prickle-celled carcinoma m- 
vadmg the necks of the nbs, the vertebra, and spinal 
canal This time, however, the growth developed 
below the pleural dome. The parts of the lung 
adherent to the growth were free except one area of an 
old anthracotic scar with a calcified centre This 
isolated involvement of an area of scar tissue seems to 
be more than accidental Moreover, it was only in 
this part of the growth that hormficanon was seen, i.e., 
changes indicating tissue maturity and absence of 
anaplasia It is fair to assume that these areas repre- 
sent the original site of the growth 

The isolated involvement of a pulmonary scar 
and the presence of the presumably oldest changes 
therein are features which this case has in common 
with the first, and which provide evidence that the 
tumour originally developed in and around an intra- 
pulmonary scar and not outside the lung 

DISCUSSION 

The two cases fall into the group described 
by Pancoast as “ superior pulmonary sulcus 
tumours ”, for they exhibit most of the familiar 


characteristics of these tumours — viz., a primary 
squamous-celled carcinoma situated in the apical 
part of the pleural cavity, extending into the 
bony structures of the pleural dome, notably 
the ribs and vertebrte, and in this process invading 
the brachial plexus and the sympathetic trunk, 
producing pain and paresis m the shoulder and 
the arm together with a Horner’s syndrome. 



Fig so — Case 2 Survey through scar tissue in the 
lung adherent to subpleural growth Diffuse infiltration 
of scar tissue with squamous-celled carcinoma In the 
centre of scar a black calcified nodule C ^ 20 ) 



Fig 51 . — Case 2 Scar carcmoma of lung adjacent 
to subpleural growth showing nests of squamous cells 
with central hormfication ( > 165 ) 


Although Pancoast suggested these criiena, 
only 2 of the 7 cases described by him were 
subjected to histological examination, and only 
one of these showed the picture of a squamous- 
celled caranoma. There are indeed but few 
cases in the literature conforming to these 
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criteria. Clarke (1934) described i case with an 
extrapleural tumour eroding the ribs and verte- 
bral bodies adjacent to the apex of the lung. A 
Horner’s syndrome with pain in the arms and 
muscular atrophy was present. Altliough the 
tmnour was adherent to the lung, there was no 
evidence of a pulmonary origin. In the absence 
of a bronchogenic source, Clarke suggested an 
origin in a branchial remnant. Fried (1935) 
described 2 cases presenting all the characteristics 
of a Pancoast tumour. In each case histology 
showed a squamous-cclled carcinoma witli no 
evidence of a pleural or pulmonary origin. In 
one case the lung was adherent to the tumour 
and was detached from it with difficulty, although 
apparently separated from the tumour by the 
pleura. Fried is of the same opinion as Pancoast 
and Clarke — that these tumours arise from 
remnants of the branchial clefts, and he suggested 
the term ‘ branchioma ’ as descriptive of their 
origin. Graef and Steinberg (1936) recorded 
I case with a typical Pancoast syndrome. The 
lung was adherent to the apical tumour, but was 
easily separated without loss of lung substance. 
The Insiological structure was that of a squamous 
epithelioma, and they considered it was not 
possible to rule out a branchiogenic origin. 

Morris and Harken (1940), in a complete 
review of the subject, described 3 cases which 
conform to the criteria laid down. They con- 
cluded from their study that there does exist at 
the superior pulmonary apex an epithelial neo- 
plasm which is distinguished from all other 
tumours common to this region by its lack of 
origin from any known adjacent tissue or from 
metastatic foci, and by a histological picture 
suggestive of an embryonal source. 

In all these cases no detailed microscopical 
investigation by serial sections of the part of the 
lung underlying the tumour has been made, and 
therefore the hypothesis of an cxtrapulmonary 
origin advanced by these various authors cannot 
be upheld. 

It is difficult to say whether the two cases 
described by us provide sufficient evidence 
against the existence of a true cxtrapulmonary 
” upper sulcus tumour ”. We would submit, 
however, that it is no sufficient to state that the 


lung and the growth were easily separable “ with- 
out loss of substance ”, or that it was “ definitely 
extrapleural ”, or that there was “ infiltration 
of the apical pleura with freedom of the bronchi 
and lung tissue Careful examination of serial 
sections of the adjacent parts of the lungs is 
essential before an cxtrapulmonary origin can be 
postulated. Although the evidence produced in 
the two cases described by us indicates an intra- 
pulmonary origin, the tumours form an unusual 
group presenting characteristic clinical, radio- 
logical, and histological features. We agree, 
therefore, with Pancoast that they dcscr\'c to be 
more widely known as a special cntit3', and we 
suggest that ‘ miniature scar-carcinoma of the 
lung with involvement of the thoracic inlet ’ is 
more descriptive of the pathology than the more 
general term ‘ superior pulmonarj’ sulcus tumour ’. 

SUMMARY AND CONCLUSIONS 

Two cases arc described in which the Pancoast 
syndrome was present in association with a tumour 
at the thoracic inlet. There was no macro- 
scopical evidence of a pulmonary origin. 

Serial sections of the lung tissue adjacent to 
the tumours revealed a miniature scar-carcinoma. 
This showed the oldest changes — hornification 
and sebaceous material — and was therefore re- 
garded as the origin of the growth. 

Serial sections of the adjacent lung tissue are 
necessary before a pulmonarj' origin of the 
• upper sulcus tumour ’ can be excluded. 

The authors wish to acknowledge their 
indebtedness to Mr. James E. Mayhew and Mr. 
Harry F. Pegler for technical assistance. 
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ADRENAL VIRILISM 

REPORT OF A CASE WITH UNUSUAL FEATURES 


By N. G. B. McLETCHIE, Lieut. R.A.M.C. 

FORMERLY LECTURER ON PATHOLOGY, GLASGOW UNIVERSITY, AND ASSISTANT PATHOLOGIST, 
WESTERN infirmary, GLASGOW 


The problem of the development of abnormal 
sexual characteristics is complex. The case 
described here is more complex than usual. 
Many of the findings are capable of some ex- 
planation ; the unexplained touch on many 
problems. 


CASE REPORT 

History. — The patient was born in 1903. From 
birth until puberty the patient appeared, behaved, 
and was brought up as a normal female child. There 
were other brothers and sisters of the family who were 
normal, but cannot now be traced. 
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Para-aortic glands : In the region of the cocliac 
axis there was a conglomerate mass of enlarged glands, 
from 0'5 to 2 cm. in diameter, irregular in shape, 
fibrous, and containing many chalky white calcareous 
nodes. 

The ovaries : Both ovaries were represented by 
dermoid cysts filling the pelvis, the right 1 1 cm. in 
diameter, the left 8 cm. These consisted of cavities 



Fig. 52. — Di.ngr.im of section of right ndren.il 
body. 


filled with hair and inspissated sebaceous material, 
with smooth thin walls. In each there was an area 
of thickening in the wall incorporating ovarian tissue. 
In the right dermoid the ovarian tissue was extensive, 
and contained numerous blood-vessels, small cysts 
containing clear fluid, and a large corpus lutcum 
stretched over an area of 3-5 cm. in diameter and 0-5 
cm. in maximum thickness. In the left cyst the 

EPITHELIOhtA 



Fig. 53. — Diagram of ovarian dermoids. 


ovarian tissue was confined to an attenuated area 2 cm. 
in diameter and presenting as white ovarian stroma 
without other macroscopical detail. Postcro-intern- 
ally the interior of the right cyst was heaped up and 
irregular. From here a large mass of pale tumour 
tissue extended backwards and inwards to invade the 
wall of the colon at the brim of the pelvis. Numerous 
yellow areas of necrosis were present in the tumour 
mass and, near the colon, there was sloughing of large 
areas with loculi of pus in the tissues. This was 
evidently the source of the peritonitis. (_Fig. 53.) 

The uterus, 5 cm. long from neck to fundus and 
2-5 cm. in maximal thickness, was small, but had a 
thick layer of endometrium (^Fig. 54). The cervix 
was small. 

Head : The brain (1050 g.) showed a general 
atrophy, with widening of the sulci and ventricles 
and excess of cerebrospinal fluid. No other abnor- 
mality was detected. The pineal body and the pitui- 
tary gland were of natural size and appearance. 


Histological E.xamination. — 

The Adrenal Glands and Calcified Para-aortic 
Glands. — The adrenal glands and the calcified para- 
aortic glands require joint consideration as they 
present associated abnormalities. 

_ The capsules of the para-aortic glands show fibrous 
thickening with lobulation by thick fibrous trabecula;. 
The calcified areas, of amorphous appearance, arc in 
some cases completely invested by fibrous tissue, in 
others associated with uncalcificd caseous material. 
The whole presents a picture indistinguishable from 
effete tuberculosis (sec Fig. 57). While the regressive 
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Pig. 5.J. — Transverse section of uterus. Note the thick 
endometrium. H.ondE. ('■ 3.) 


changes are in most areas complete, a few small cellular 
follicles with central caseation, indistinguishable from 
tuberculous follicles, arc present. Although tubercle 
bacilli have not been demonstrated, it is considered 
that it must be taken that all the latter appearances 
represent tuberculosis with almost complete healing. 
The same process appears to be a reasonable explana- 
tion for the large calcified and bony mass taking up 
the right adrenal medulla. The picture is the same, 
except that no cellular follicles arc present and there is 
much imperfect bone formation in the calcified 
amorphous material. There is no organoid differ- 
entiation to indicate the e.xistence either of a simple 
tumour of bone or of degeneration in a bone-bearing 
teratoma. The flat surfaces of the bony mass in the 
right adrenal are clothed by a thick fibrous capsule 
including small pseudo-adenomatous formations of 
adrenocortical epithelium. The thickened tissue 
reflected off at the angles of the right adrenal body 
(Fig. 55) presents the general gross characters of 
adrenal cortex and shows all three histological zones. 
But, scattered throughout, are collections of altered 
adrenocortical epithelium. In some of these pseudo- 
adenomatous masses the cells are large and show gross 
vacuolation ; in others they have a solid non-vacuo- 
lated cytoplasm (Fig. 56). The left adrenal gland 
shows no abnormality. 
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Nodules of epithelial tissue are present in the 
conglomerate mass of calcified coeliac glands. They 
are encapsulated by fibrous bands. The cells are 
arranged in columns supported by loose stroma, with 


the malignant epithelium in the right breast and the 
hepatic metastases, the cells of the latter being smaller 
and having vesicular, oval nuclei and scanty, loose, 
pale-staining cytoplasm. The fuchsinophil granules 



Fig. ss- — S ection of part of right adrenal, showing 
thi^ened ridge of adrenal cortex and the calcified and 
ossified medulla. H. and E. ( x 1-5.) 





Fig. 57. — Para-aortic gland, showing node of calcified 
effete tuberculosis on left and foci of epithelial tissue 
(dark masses) circumscribed by fibrous capsules (white 
rings). H. and E. (X 4.) 

of Vines (referred to in the discussion) were not found 
in the coaliac epithelium or in the adrenal cortex. 

Ovarian dermoids : The cyst walls consist of thin 
epidermis with hair follicles and accessory skin glands. 



Fig. 56. Cortex of right adrenal. Note the disturb- 
ance in architecture. H. andE. (x 30.) 


^all focal accumulations of lymphocytes in places, 
i ney are polygonal and have dense eosinophil 05110- 
plasm which, with the oil-immersion lens, can be seen 
to be Mely granular. The nuclei are central, and 
mitoses are present. {Figs. 57, 
58.) This epithelium is sharply distinguished from 



Fig. 58.— Area from Fig. 57, showing adrenoconicaJ 
epithelium in loose columns and in whorl encircling 
lymphocytes. H. and E. (x 115.) 


A few small islets of cartilage are the only other 
elements found on extensive examination. The mass 
of tumour arising in the heaped-up area in the right 
cyst wall and extending in a large mass into the colon 
is a squamous epithelioma j it is well differentiated. 
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with large cell-nests having prominent keratinized in the wall of the right cyst equals a normal ovary 
centres. While well differentiated in mass, the basal in amount, while that of the left is slightly less 
cells are large and aberrant. The tumour extends Examples of primordial follicles, early follicle forma- 
through the wall of the colon to the basement membrane tion, a few small corpora albicantia, and many small 
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Fig. 59. — ^Epithelioma invading muscular coat of 
colon. H. and E. (x 115.) 
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Fio. 61. — Right breast showing malignant infiltration 
of dense fibrous stroma and also duct epithelial hyperplasia. 
H. and E. ( x 12.) 



Fig. 60 . — Part of. large corpus luteum, right ovary ; 
note the well-defined layer of luteal cells. H. and E. 
(X 7-5.) 


of the mucosa {Fig. 59). The infiltrated bowel mus- 
culature and the region of the colon above show hyper- 
trophy, a degree of chronic obstruction apparently 
having been present. The ovarian tissue incorporated 



(X 12 .) 

atretic follicles have all been recognized in addition 
to the large macroscopic corpus luteum previously 
referred to (Fig. 60). 

Uterus : A well-circumscribed intramural fibroid 


ADRENAL 

takes up the whole thickness of the uterine wall at 
one point. The endometrium shows normal pre-- 
menstrual secretory characters. 

Mammary glands : Both breasts show dense 
hyaline fibrosis. The basement membranes of many 
of the ducts and acini show hyaline thickening and 
also peripheral whorled fibrosis. In some of the ductS 
and acini this obliterative process has resulted in des-- 
truction of the epithelium. In others there is epithelial 
hyperplasia with the production of intraduct and 
intra-acinar tumour of both solid and cribriform type. 
In the right breast the intra’duct tumour has broker* 
through, with the production of universal injectioi* 
of the tissue spaces with tumour cells (Fig. 6i), but 
there is only marginal infiltration of the surrounding 
fattj' tissue. Cystic change in ducts and acini i# 
conspicuous in the left breast. This is associated 
with many areas of intraduct tumour, but there ha^ 
been no break through tvith the development of 
frank malignancy (Fig. 62). 

The hepatic tumour nodides show characters con^ 
sistent with metastases from the right breast. Th^ 
tumour epithelium consists of small cells with loose 
scanty cytoplasm. The epithelium, associated with 
moderate stroma production, shows a tendency to 
adenomatous formation. The growing edge presents 
the characters of tumour invasion and Acre is no 
suggestion that the masses represent ectopic or metas^- 
tatic adrenocortical epithelium. 

The pituitary gland was examined by methods 
previously described (McLetchie, 1944,3). The gland 
shows a normal gross structure j the pars intermedia 
is represented by a single cleft. The basophils of 
the anterior lobe are not numerous but are withiit 
normal limits in relative proportion. The basophils 
show normal granularity, vacuolation is inconspicu-- 
ous, and the hyaline lesion of Crooke is absent. The 
acidophils and chromophobes present no abnormality- 

Much of the pineal is calcified ,■ no abnormality iS 
detected. 

SuMM^Y OF Post-mortem Findings. — Spare 
virile habitus with facial hair of male type ; female 
external genitalia and enlarged clitoris ; mammary 
carcinoma with hepatic metastases ; bilateral ovariaii 
dermoid cysts ; epitheh'oma arising in right ovarian 
dermoid invading colon, with production of perfr 
tonitis j ovarian tissue, including a large corpus 
luteum, in wall of dennoids ; right adrenal repre^ 
sented by ridges of thickened cortex upon a calcified 
and ossified medulla •, epithelial tissue incorporated 
in mass of calcified coeliac glands •, small uterus with 
thick endometrium. 

DISCUSSION 

The Adrenal Abnormality. — The associa' 
tion of the development of virilism in the female 
> with adrenocortical abnormality has long been 
known. The subject has been extensively studied 
and reviewed by Broster and Vines and their co^ 
workers (1938). The case described is a good 
example of the condition. Here there was th0 
development of the voice, bodily habitus, and 
facial hair distribution of Ae male, and enlarge.- 
ment of the clitoris, in an apparently normal 
! female subject. The changes were so marked 
that within a few years of their first appearance 
the patient masqueraded successfully as a male, 
md later survived the ‘ rough and tumble ’ of a 
Clyde shipyard without incident. The alterations 
began at puberty. Broster and Vines describe 


VIRILISM 95 

how marked sex-reversal may be when the altera- 
tions occur early in life, whereas, if occurring 
later, due to the loss of plasticity of the tissues, 
the changes are not so marked. 

Broster and Vines describe numerous cases 
with adrenocortical hyperplasia. In the present 
case the adrenocortical abnormality is of some 
complexity. The right adrenocortical tissue is 
certainly thickened, but it is considered that the 
anatomical peculiarity of the specimen suggests 
that, in the beginning, there was a uniform 
thickening of the adrenal cortex, and that later 
the medulla was replaced and expanded by a 
morbid process resulting in atrophy of much of 
the cortex and leaving only the peculiar heaped-up 
projections of cortical tissue. But this is not an 
end to the adrenocortical abnormality. It is 
considered that the epithelial nodes embedded 
in the effete tuberculous mass in the coeliac 
‘t'tXarpict wdxemac'attk.al tisyoa. 
The tissue bears a close resemblance to an aden- 
oma of ectopic adrenal tissue associated with 
virilism previously ehcoimtered. I find no 
evidence that it is a metastatic tumour. The 
ovarian tumour is an epithelioma ; the breast 
cancer has different cytological characters from 
the coeliac tissues. In extensive sectioning no 
evidence of malignant tissue has been found in 
the coeliac lymphatics. The coeliac epithelium, 
well circumscribed by fibrous and calcareous 
tissue, has evidently been long resident there and 
shows, rather than invasive characters, retro- 
gression before an advancing fibrotic process. 

Thus, from its character and arrangement, it 
is considered that the coeliac epithelium is ectopic 
and not metastatic and that it is ectopic adreno- 
cortical tissue. Moreover, it has been previously 
more extensive, and has been reduced by a chrom'c 
tuberculous process in neighbouring glands. 
The nature of the morbid process which has 
occupied and expanded the right adrenal medulla 
is more obscure. There is no evidence to indicate 
the existence of a bone-bearing teratomatous mass. 
It is considered that a now effete tuberculous 
process is the most reasonable explanation. But 
this is in dispute, and, in view of the other anoma- 
lies of development present, degeneration in some 
congenital malformation cannot be excluded as 
an explanation for the adrenal medullary mass. 
Either way the general argument remains — 
namely, that in the right ' adrenal a thickened 
adrenal cortex has been reduced by the evolution 
of a chronic process in the medulla and that in the 
coeliac region ectopic adrenocortical tissue has 
been reduced by a chronic process more obviously 
tuberculous in origin. 

Ectopic adrenocortical tissue is not imknown 
in adrenal virilism. McLetchie and Scott (1944) 
have described an adrenocortical tumour in the 
tail of the pancreas associated with bilateral 
adrenocortical hyperplasia, and Kolodny (1934) 
has also described a case of virilism with a carci- 
noma of ectopic adrenocortical tissue in the 
coeliac region. 
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Vines (1938) has claimed that the essential 
abnormality in adrenal virilism is the presence 
of fuchsinophil granules in the adrenocortical 
epithelium. He relates these granules to a special 
androgenic activity' of th(i adrenals which is 
normally dormant in adult life, but is long per- 
sistent in the male foetus and only transient in the 
female foetus. Vines used a special staining 
technique on fresh adrenal tissue. Difiiculty 
had been found in obtaining selective differentia- 
tion with Vines’ stain, and in applying the stain 
to post-mortem tissues. Nevertheless, in a previ- 
ous case (McLetchie and Scott, 1944), granules 
as fuchsinophil as fibrin were found in adrenal 
tissue (hyperplastic cortex and cortical tumour), 
while such granules have never been found in 
tumours from other sources using the same 
staining technique — McFarlane’s picro-mallory 
(McFarlane, 1944). In the present case the 
tissues had the additional handicap of requiring 
decalcification, and although no granules were 
found. Vines’ hypothesis can only be adequately 
assessed on the examination of fresh tissue. Vary- 
ing results have been reported by other workers, 
and the present position is obscure. 

Grollman (1936) has attempted to relate the 
activity of the adrenals in virilism to the function 
of a special “ androgenic ” zone disdnet from the 
cortex proper. In the mouse at certain stages 
there is a prominent zone of epithelium — the 
juxta-medullary or X-zone — between the medulla 
and cortex proper, which has different characters 
from the cortex. A similar zone is present in the 
human foetus, and Grollman claims that virilism 
in the female follows from a rcsurrecdon of this 
tissue. No illustrations of the hyperplastic 
adrenals of virilism have been published showing 
more than a thickened cortex proper, and I have 
found no evidence of the existence of such a zone 
in the adult human or in cases of adrenal virilism. 
Furthermore, some virilizing adrenal tumours 
show a striking resemblance to true adrenal cortex. 
In tumour production de-differentiation is the 
rule, and it would be a contradiction of our general 
knowledge of tumours to assume that such growths 
arose from a tissue having different characters from 
the cortex proper. Grollman also claims that 
Vines’ granules are an attribute of the special 
juxta-medullary tissue. Vines’ granules have only 
been described in the cells of the cortex proper 
and not in a new zone. In the present case zones 
of altered character are present in the thickened 
adrenal cortex. These are not constant in 
virilism and in this case they are more probably 
related to the presence of the medullary mass, 
with attendant alterations in vascular supply to 
the cortex, xather than morbid manifestations of 
a special altered function. It is considered that 
present evidence does not allow of more than the 
assumption that the thickened adrenal cortex of 
virilism is an attribute of simple hyperfunction. 
This may, however, be to the exclusion of certain 
functions of the adrenal cortex. Thus the 
adrenal cortex has a high ascorbic acid content. 


and also has appreciable quantities of other 
vitamins. One of the most constant early signs 
of adrenal virilism is severe fadal acne vulgaris. 
This may be due to the loss of that function of the 
adrenal cortex related to vitamins. 

The Ovarian Tissue. — It should be noted 
that a gynaecologist palpated a “ gland ” in the 
right ovarian region, when the patient was 
twenty-one. Presumably this svas the right 
ovarian dermoid. At. autopsy the patient had 
abundant ovarian tissue in the wall of the right 
dermoid, and it cannot be postulated that the 
presence of the dermoids interfered with the 
hormonal function of the ovaries. The dermoid 
cysts can thus only be regarded as part of a 
complex congenital anomaly not specially related 
to the virilizing process. 

The Development of Menstruation. — The 
development of menstruation in so complete a 
case of virilism presents a problem in itself. 
Precise knowledge of the history is not as com- 
plete as one would have wished. Nevertheless, 
it is clear that from puberty until the age of 22 the 
subject did not menstruate and that, at the end of 
that period, a gynxcologist reported that the 
cervix was rudimentary and that there was no 
definite uterus. From the patient’s statements 
it would appear that menstruation had been 
present for many of his subsequent eighteen years 
of life. This seems more plausible on considera- 
tion of the autopsy findings of a small but by no 
means rudimentary uterus, complete with a thick 
layer of secretory endometrium (and a fibroid), 
while there is a large corpus luteum in the right 
ovary. I consider that the establishment of 
menstruation, the growth of the uterus, and the 
presence of a large corpus luteum in the ovaiy 
at autopsy have been brought about by reduction 
of the adrenal tissue, cortical and ectopic, by the 
chronic obliterative processes referred to. The 
obliterative process is of old standing, and this 
is consistent with the establishment of menstrua- 
tion many years ago. 

Though it is presumed tliat a reduction of the 
excessive adrenocortical tissue was sufficient to 
allow of the establishment of menstruation, this 
did not permit of a reassertion of other femimne 
characters. It is considered that this is mainl.v 
due to loss of plasticity of the tissues with age and 
indicates the hopelessness of surgical intervention 
once these abnormal conditions are long developed. 

The Two Malignant Tumours. — The pres- 
ence of two undoubtedly malignant tumours is 
rare. In the present case there is in a subject of 
40 years a scirrhous carcinoma of the right breast 
and an epithelioma arising in the wall of an 
ovarian dermoid of otherwise simple structure. 
In both cases malignancy is undoubted ; the 
epithelioma having produced a large mass of 
tumour with invasion of the colon ; while in the 
right breast there is widespread scirrhous carci- 
noma associated with hepatic metastases presum- 
ably blood-borne. At present sex hormones, 
especially the oestrogens, are playing a prominent 
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part in the production of experimental cancer in 
general and of experimental mammary cancer in 
particular. There can be no doubt that the 
patient had a very abnormal endocrine make-up 
and it is attractive to suggest that this hormonal 
upset was an important factor in the development 
of the nvo malignant growths. At the present 
time the assay of hormones in the human subject 
is in an embryonic stage and there has been little 
correlation of the empirical data so far obtained 
with physiological and pathological phenomena. 
Nevertheless, the presence of two malignant 
tumours in a subject with undoubted endocrine 
upset may at least serve as a stimulus to the 
pursuit of knowledge in the field of endocrine 
assay in the human subject, with applications far 
beyond the study of rarities such as the case 
described. In regard to this question many 
senior surgeons will recall the practice of ovari- 
ectomy in association with mammectomy for 
breast cancer. 

PROBLEMS OF DIAGNOSIS AND 
TREATMENT 

Broster and Vines (1938), Walters, Wilder, 
and Kepler (1934), and others have reported 
successful amelioration of the condition of .virilism 
by removal of the larger adrenal in cases of adreno- 
cortical hyperplasia, and of adrenocortical tumours 
when present. Intervention must be as early as 
possible, and, indeed, is inadvisable when the 
condition is of long standing, as is obvious in the 
present case, where reduction of the offending 
tissue has made the patient’s condition worse by 
initiating menstruation. 

In the event of laparotomy the surgeon must 
be aware that the offending tissue may lie outside 
the adrenal glands proper. In the present case 
there is ectopic tissue in the region of the cosliac 
axis, and I have already cited cases with adrenal 
rest tumours in the pancreas and in the coeliac 
region. Glyim (1911) quotes a number of cases 
of the allied condition of pseudo-hermaphroditism 
with large adrenocortical rests in the broad 
ligament. It must also be remembered that the 
rarer arrhenoblastoma group of ovarian tumours 
produces a syndrome indistinguishable firom 
adrenal virilism. It is to be noted that claims 
have been made that certain virilizing tumours of 
the ovary arise in ectopic adrenocortical tissue 
(Novak, 1941). 

A recent paper by Anderson, Hain, and 
Patterson (1943) indicates that early diagnosis of 
the adrenal abnormality associated with virilism 
may be made with the finding of high preg- 
nanediol and 17-ketosteroid values in the urine 
and they recommend that these estimations be 
made in all cases of secondary amenorrhcea to 
ensure the early diagnosis of such cases. 

While early diagnosis of the condition of 
virilism is advisable, if surgical intervention is 
going to be of any avail, it must be recognized 
that in its early history Cushing’s syndrome is 
indistinguishable from adrenal virilism, and 
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accordingly the intelligent management of these 
cases requires an understanding of the morbid 
basis of Cushing’s syndrome. 

CUSHING’S SYNDROME 

In 1932 Harvey Cushing described the multi- 
glandular syndrome of pituitary basophilism 
which now bears his name. The syndrome was 
associated with the development of obesity, some- 
times painful and sparing the limbs, hypertension, 
and vasculo-cutaneous alteration, with the develop- 
ment of characteristic striffi, glycosuria, hyper- 
glyctemia, osteoporosis, and polycythsemia, and 
in the female with amenorrhcea and hirsutism of 
male type. This contrasts with the condition of 
virilism as exemplified by the present case, where 
there was maintained a spare virile habitus without 
the development of obesity or other signs of 
multiglandular disease. Nevertheless, Cushing’s 
syndrome takes time to develop and in its early 
history there may be no more than amenorrhcea, 
slight roughening of the features, and slight hyper- 
trichosis. Such a case has been reported by 
McLetchie and Scott (1944), where, after a history 
of amenorrhcea and hypertrichosis, the patient, 
a woman of 25, died in coma. At autopsy, in 
addition to an adrenal carcinoma, such gross 
alterations were found in the basophils of the 
hypophysis that it left no doubt that, had the 
patient lived longer, there would ultimately have 
been declared a fully developed Cushing’s syn- 
drome. 

Cushing attributed the syndrome to a basophil 
adenoma of the anterior pituitary, though he also 
stated that he believed that the syndrome could 
equally well be produced by an adrenocortical 
tumour. Later the precise pathological definition 
of the condition became obscured, in that cases of 
clinically undoubted Cushing’s syndrome were 
described with a bewildering array of findings ; 
thus we have the basophil adenoma of the hypo- 
physis, and in one case a metastasizing carcinoma 
of the basophils ; adrenocortical adenoma and 
more commonly carcinoma ; and cases of thymic 
tumour. It is to be noted that these lesions are 
not unconnected, in that the basophil adenoma is 
usually assodated with frank adrenocortical 
hyperplasia ; the adrenocortical carcinoma some- 
times with basophilia (relative increase in the 
basophils), and the thymic tumour with adreno- 
cortical hyperplasia. However, in addition to the 
above pathological types, there were added cases 
with no tumour anywhere and (it was claimed) a 
normal hypophysis on serial sectioning, and also 
cases with small chromophobe or ‘ indeterminate ’ 
adenomata in the anterior pituitary (Cohen and 
Dible, 1936 ; McLetchie, 1944, b ; Cameron, 
1940 j Freyberg, Barker, Newburgh, and CoUer, 
1936). In 1935 Crooke showed that whatever 
the pathological type there was a constant and 
special abnormality of the basophil cells of the 
hypophysis, namely, the replacement of the 
granular cytoplasm of the basophils to a varying 
degree by a refractile hyaline cytoplasm. Basophil 
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hyalinization was a rare and inconspicuous 
finding in conditions other than Cushing’s syn- 
drome. Crooke’s findings have been verified 
and conspicuous basophil hyalinization described 
in a case where there was no endocrine tumour 
(McLetchie, 1944, b). Crooke maintained that 
since basophil hyalinization was associated with 
a normal nucleus, the lesion represented the 
anatomical basis of an abnormal function of the 
basophils which was the essential abnormality 
of Cushing’s syndrome. This well-substantiated 
hypothesis was highly acceptable on general 
grounds, since it united an otherwise varying 
pathology associated with a constant multi- 
glandular symptomatology, in itself higlily sugges- 
tive of a constant hypophysial abnormality. 
Moreover, Crooke’s finding distinguished the 
syndrome pathologically from adrenal virilism, in 
that in the latter he did not find basophil hyalin- 
ization. 

Later Severinghaus (1938) and others reported 
that basophil hyalinization in cases of Cushing’s 
syndrome was commonly associated with nuclear 
breakdown of a curious character ; ultimately, 
the nucleus appeared as a large blister taking up 
most of the cell and leaving only a fine peripheral 
rind of hyaline cytoplasm. Despite this gross 
nuclear change, cell dissolution was not described. 
It would appear that the American school favoured 
the view that hyalinization merely represented a 
process of cell death in the basophils and could 
not represent a special functional abnormality. 
Since then it has been shown that the appearances 
first noted by Severinghaus arc produced by gross 
cytoplasmic vacuolation and that the nuclei arc 
intact though they may be grossly compressed 
and scalloped by the multiple cytoplasmic 
vacuoles. Moreover, these appearances are in- 
constant in pituitary basophilism and sometimes 
not present even when basophil hyalinization is 
extreme (McLetchie, 1944, b). 

On the basis of these and other findings a 
more unified conception of the pathology of 
Cushing’s syndrome has been put forward ; 
namely, that ; (i) Cushing’s syndrome is the 

attribute of hyperactivity of the basophil cells of 
the hypophysis and of the adrenal cortex, and (2) 
hyalinization of the basophil cells of the hypo- 
physis is a manifestation of hyperfunction of 
these cells. Thus it is considered that the baso- 
phil adenoma, when present, is the primary 
anatomical abnormality, while the accompanying 
adrenocortical hyperactivity is commonly 
expressed in frank adrenocortical hyperplasia ; 
the adrenocortical carcinoma produces basophil 
hyperfunction which is always expressed by 
hyalinization and sometimes also by relative 
increase of the basophils (basophilia). In the 
case of the thymic tumour the probable sequence 
of events is more obscure, but is correlated with 
the other types in that there is always basophil 
hyalinization (hyperactivity) and adrenocortical 
hyperplasia (hyperactivity) ; while in cases with 
no endocrine tumour it is assumed that there is 


either generalized basophil hyperactivity (there is 
conspicuous basophil hyalinization) as a primary 
factor, or that the primary factor is adrenocortical 
hyperfunction (there is frequently adrenocortical 
hyperplasia). Small chromophobe adenomata 
and excessive vacuolation of the basophils in the 
hypophysis arc regarded as secondary phenomena 
(McLetchie, 1944, b). 

Since adrenal lesions unassociated with demon- 
strable pituitary change arc associated with 
virilism, while, on the other hand, when associated 
with hyalinization of the basophils of the hypo- 
physis Cushing’s syndrome develops, it may be 
asked : “ What determines the difference ? ” 

McLetchie (1944, b) has put forward the hypo- 
thesis that this may only be a quesuon of degree, 
virilism being commonly associated with adrenal 
hyperplasia while adrenocortical tumour usually 
leads to the development of Cushing’s syndrome. 
In other words, it may be that only a great degree 
of adrenocortical hyperfunction can stimulate a 
complementary basophil hyperfunction equiva- 
lent to a basophil adenoma. While Anderson, 
Hain, and Patterson (1943) have described a giant 
adrenal tumour associated with virifism, and 
proved at autopsy not to involve basophil hyalin- 
ization,- this docs not c.vcludc the above theory, 
since most of the tumour was necrotic, quite 
apart from the general criticism that tumour 
tissue of endocrine origin varies greatly in its 
endocrine activity, and, therefore, size alone is 
not an absolute function of activity. 

Thus in the assessment of any case of early 
masculinization, adrenal, hypophysial, thymic, 
and ovarian abnormality all require consideration. 
If a spare virile habitus has been maintained for 
some time, primary adrenal or ovarian abnormality 
is likely. If signs of multiglandular upset develop, 
c.g., obesity or glycosuria, an adrenal, thymic, 
or pituitary tumour is possible. 

While there arc admittedly great gaps in our 
knowledge of the interrelationship of the endo- 
crine glands, the final elucidation of the problem 
must depend on many mctltods of approach and 
the surgeon has his part to play. He may do not 
more than perform laparotomy in a case of 
virilism, and remove an ovarian or adrenal tumour, 
to achieve a dramatic ameliorization of the condi- 
tion. On the other hand, a thymic tumour may 
be found radiologically, and it remains to be seen 
what the result of the removal of such a tumour 
will be, for this has never been done. Indeed, 
the position of the thymus in the inter-endocrine 
relationships under discussion is the most obscure, 
and occupies a somewhat anomalous position. 
Clinically Cushing’s syndrome is almost the 
exact opposite of Addison’s disease. For this 
there is pathological correlation. The quesuon 
of hyperfunction of the basophils of the hypo- 
physis and of the adrenal cortex in Cushing’s 
syndrome has already been mentioned ; in 
Addison’s disease the opposite obtains in that 
destruction of the adrenal cortex is accompanied 
by gross diminution of the basophil cells of the 
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hypophysis (Crooke and Russell, 1935). No 
apparent correlation exists in the case of the 
thymus, for in Cushing’s syndrome there may be 
a thymic tumour, while in Addison’s disease 
thymic hyperplasia is common. 

It may be that on removal of the larger hyper- 
plastic adrenal in what appears to be an early 
case of virilism the case will proceed to the 
development of a full Cushing’s syndrome, and 
only autopsy will reveal the underlying cause — 
a basophil adenoma of the hypophysis — for it is 
not revealed radiologically. This type of case has 
been treated by insertion of radon seeds into the 
pituitary fossa (Pattison and Swan, 1938). It is 
possible that in the investigation of the urinary 
hormones of such a case means will be found of 
differentiating cases of primary pituitary and 
adrenal abnormality. AH that and more remains 
to be seen. 

Broster and Vines state that in some of their 
cases of virilism no endocrine gland abnormality 
was detected, though amelioration of symptoms 
may sometimes be obtained by removal of the 
larger adrenal. It should be appreciated that 
Broster and Vines’ survey goes quite beyond the 
type of case which most surgeons will deal with, 
namely, the sudden appearance of progressive 
signs of virilism in a previously normal female. 
Here there is likely to be an obvious lesion. 
Equally well, the numerous factual abnormalities 
which have had to be mentioned in this assess- 
ment, will make it very obvious that in so complex 
a system abnormality productive of virilism may 
weU arise more subtle than our present knowledge 
could elucidate. But if the ultimate analysis 
has to depend on a future development of the 
assay of hormones the basis of interpretation must 
rest on the correlation of hormonal assay in cases 
with a known lesion. This will only be arrived 
at by co-operation between the endocrinologist, 
the surgeon, and the morbid anatomist. 

SUMMARY 

A case of virilism is described. The condition 
developed at puberty in an apparently normal 
female child. While male characteristics deve- 
loped to a striking degree, the patient men- 
struated in the latter part of her life. Death 
occurred at the age of' 40 years from peritonitis. 
At autopsy the following abnormalities were 
found ; (i) The right adrenal cortex was thickened 
and there was ectopic adrenocortical tissue in the 
region of the coeliac axis ; both tissues had been 
reduced by a chronic obliterative process. These 
were considered to be the essential abnormalities 
determining the condition of virilism, and their 
reduction the factor which allowed the develop- 
ment of menstruation, and explained the finding 
of a large corpus luteum in the right ovary and a 


thick endometrium at autopsy despite the striking 
male facies and habitus. (2) Mammary carcinoma 
with hepatic metastases ; bilateral ovarian dermoid 
cysts, epithelioma arising in the wall of the right 
dermoid and infiltrating the colon, with produc- 
tion of peritonitis. The problem of the inter- 
relationship of all of these abnormalities is 
discussed. Attention is drawn to other conditions 
which may give rise to masculinization in the 
female. 

It is a pleasure to record my thanks to my 
colleagues, Lt.-Col. Eric Gerstenberg, R.A.M.C., 
and Lt.-Col. W. L. Lamb, T.D., R.A.M.C., for 
criticism j to my former colleagues, Mr. Wm. 
Penny and Mr. Wm. Carson, of Glasgow Univer- 
sity Pathology Department, for cutting some 
hundreds of sections at short notice ; to my 
friend the late Mr. John Kirkpatrick for photo- 
micrography ; to Mr. J. Mill Renton, Western 
Infirmary, Glasgow, and Professor Ralph Stock- 
man for permission to publish clinical details ; 
to Dr. Gibson, of Old Kilpatrick, the patient’s 
family doctor, for his interest and co-operation, 
and to Dr. Marion Gilmour for assistance at the 
autopsy. 
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SHORT NOTES OF RARE OR OBSCURE CASES 

MAYDL’S HERNIA 

By MILROY PAUL 
ptiornssoR or soroirv, UNtvrRsiTV on a,VLON 


The strangulation of a W-loop of bowel in a 
hernial sac, described by Maydl, is fortunately 
rare, for the prognosis is grave in this type of 
case. There are several factors which contribute 
to the gravity of the situation. The passage of 
four lengths of bowel side by side through the 
neck of the hernial sac determines a tight con- 
striction, which often leads to gangrene of the 
bowel. The pressure of a strangulated loop of 
bowel in the general peritoneal cavity, viz., the 
middle segment of the W-loop, favours the onset 
of peritonitis. Moreover, the middle segment of 
tlie W-loop is usually long, and the release of the 
constricting ring is likely to be followed by the 
absorption of the contents of an unusually long 
stretch of strangulated bowel, an absorption 
which may give rise to a biochemical crisis of the 
first magnitude. In the case %vhcre the bowel is 
gangrenous and the loops long, the resection of 
so great a length of bowel will cause anxiety as to 
the subsequent powers of assimilation of the 
patient. For these reasons the record of a case 
of Maydl’s hernia is likely to be of interest. 

CASE REPORT 

History. — K. K. P. A., male Sinhalese, aged 30 
years, was admitted to the General Hospital, Colombo, 
on Aug. 5, 1943, on account of a strangulated right 
inguinal hernia. The hernia had been noted for the 
past eight years ; it had strangulated for the first time 
four years ago and an operation was performed for 
this at another hospital. The patient had left hospital 
in fourteen days, but the hernia had recurred in a 
month, and had been present since that time, although 
without trouble till the onset of the present strangula- 
tion twenty-four hours previously. The patient was 
in severe pain and a tense swelling reached all the way 
down the inguinal canal to the scrotum, indicating a 
strangulation at the internal ring. The temperature 
on admission was 101° F. 

Operation. — ^An operation was performed under 
light percaine spinal anesthesia. An incision was 
made over the inguinal canal dividing the external 
oblique aponeurosis, and the hernial sac was opened. 
An offensive-smelling, blood-stained serum welled 
out, and a loop of flaccid, green small intestine was 
seen in the hernial sac. Behind this loop was a second 
loop of intestine, also in the hernial sac, which was 
plum coloured from congestion. The conioint tendon 
was retracted and the fibrous ring at the neck of the 
hernial sac divided, releasing the strangulation. On 
delive^ of the bowel, a long loop of flaccid, green 
small intestine was drawn out of the peritoneal cavity, 
and offensive-smelling brown serum flowed from 
the peritoneal cavity. The two loops of bowel in 
the hermal sac were continuous with the strangulated 
intraperitoneal loop and on delivery it was found that 
in all 5 ft. of bowel was involved — 4 ft. 3 in. of 


flaccid, green, gangrenous ileum, followed by 9 in. 
of plum-coloured ileum, terminating 4 in. from the 
ilcocaical valve. The c.xcum was exteriorized during 
this exploration. In view of the gangrene of the 
ileum, resection was inevitable, and 5 ft. of the 
bowel was resected, continuity being restored by 
end-to-end anastomosis, using a single layer of 
catgut which commenced with a Lee’s suture at the 
mesenteric angle, continued as a through-and-through 
suture for the posterior wall of the anastomosis, and 
ran on as a continuous Connell suture for the anterior 
wall. By this arrangement of the sutures, sero-scrous 
apposition was obtained on both anterior and pos- 
terior walls of the anastomosis (Fig. 63). 



While this anastomosis was about to be performed 
the anaisthctist observed that the condition of the 
patient had suddenly deteriorated — ^bis pulse, which 
had been of good volume, becoming rapid and thready. 
An infusion of normal saline was given intravenously, 
and two pints of saline were admim’stered before the 
pulse became of full volume. From this time on, 
the pulse remained satisfactory. The hernia was 
repaired by the Wyllys Andrews method, using fine 
cotton thread sutures. 

Post-operative Progress. — The patient made a 
good recovery from the operation, the wound healing 
by first intention. At the time the anastomosis was 
done some apprehension was felt at making an end-to- 
end anastomosis 3 in. from the ileocmcal valve, a site 
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noted for its poor vascular supply. However, no 
trouble was experienced from this. The pulse was 
126 the next day, and the abdomen was moderately 
distended. The patient passed a stool spontaneously 
on the second post-operative day. Seven days after 
operation, he had bouts of severe colicky abdominal 
pain associated with a sense of peristalsis, but these 
ceased in three days. About this time the patient 
developed a diarrhtea which continued for twenty-one 
days. On recovery from this he passed one solid 
stool a day. 

An X-ray examination after the administration 
of a barium meal was made a month after operation. 
The stomach was almost completely empty in two 
hours’ time, and the barium meal had filled the 


ascending colon and reached down to the lower end 
of the descending colon. In three hours’ time the 
meal had left the stomach, jejunum, and upper ileum 
and was mainly in the colon. 

Examination of Stools (Sept. 8) : Total fats, 13-6 
per cent ; Split fat (free fatty acids and soaps), 
II-8 per cent ; Unsplit fat (neutral fat), i-8 per cent. 

The X-ray examination shows that there is rapid 
emptying of the stomach and small intestine. Never- 
theless, the patient was passing only one solid stool a 
day, and the analysis of the fat content showed that 
the functions of absorption were normal. The resec- 
tion of 5 ft. of ileum had no apparent ill effect on the 
patient and he left hospital a month after operation 
feeling fit and well. 


A CASE OF REVERSED ROTATION OF THE MID-GUT AND 

INTESTINAL OBSTRUCTION 

By MAXWELL ELLIS, Wing Commander, R.A.F.V.R, 


Congenital abnormalities resulting in unusual 
positions of the intestines are not uncommon, 
and a considerable amount of information has 
been accumulated about the causative dynamics 
as well as the clinical aftermath. Dott’s (1923) 
description of the embryology is the classical 
exposition, and his beautiful illustrations clarify 
any faint obscurities that may be found in the 
text. The most rare of these abnormalities is 
reversed rotation of the mid-gut where the caudal 
portion of the loop of gut in the umbilical cord 
returns first into the general abdominal cavity 
and then rotates clockwise through 90°. The 
transverse colon comes to lie behind the superior 
mesenteric vessels, and thus behind the mesen- 
tery carrying the small intestine. In addition, the 
mesentery of the cacum and ascending colon 
often fails to adhere to the posterior abdominal 
wall, and these organs then acquire an undue 
mobility. It is probable that this condition 
nearly always results in clinical mischief, as 
clinicians are responsible for the majority of the 
recorded cases. Gardner and Hart (1934) and 
Truesdale (1935) have collected 19 cases, and I 
have found 7 others in the literature (Donald, 
1927 ; King, 1927 ; Doyle, 1937 ; Grant, 1940 ; 
Jessop, 1940 ; Holman, 1940 ; and Rose, 1941). 
Intestinal obstruction is the resulting lesion, due 
either to volvulus of the mobile caecum and 
ascending colon, or to narrowing of the lumen of 
the transverse colon in its passage behind the 
small intestine mesentery. A further case of the 
latter type has recently been encountered. 


and he was admitted to the Infectious Diseases 
Hospital with a tentative diagnosis of infective enter- 
itis. However, the constipation was not relieved, 
although he passed a little flatus, but his general 
condition remained good and free from any anxiety 
until Oct. 12, when he began to appear somewhat 
dehydrated. A soap enema produced a small amount 
of faeces, and he spent a good night, but on the follow- 
ing day the abdomen was slightiy distended and a 
little tender on deep palpation. Consdpation was 
absolute. That night he complained of a good deal 
of pain, and vomited some brownish fluid. When I 
saw him on Oct. 14 his ton^e was dry and coated, 
and there was a faecal odour in his breath — the abdo- 
men was very distended and tender all over. There 
was no visible peristalsis. His pulse-rate, which had 
been 80 to 90, was now 112, but the temperature, 
which had been swinging from 98° to 99°, had not 
risen. On searching questioning, the patient recalled 
that he had suffered from a number of similar, but 
much less acute, attacks in the past. None had lasted 
more than a day or two. A diagnosis of intestinal 
obstruction, probably due to volvulus, was made, and 
the abdomen was explored forthwith. 

At Operation. — A right lower paramedian inci- 
sion was made. Much free turbid and blood-stained 
fluid was found in the peritoneal cavity, and there was 
very great distension of the small gut, ctecum, and 
ascending colon. The splenic flexure and the re- 
mainder of the colon distaUy were collapsed and pale. 
The great omentum, the splenic end of the transverse 
colon, and the stomach were all bound up in adhesions 
under the spleen. The ascending colon passed 
upwards deep to the small intestine mesentery at its 
root and entered the adhesions. The distal ileum, 
csecum, and ascending colon were all unusually mobile, 
and it was at first thought that the condition was a 


CASE REPORT 

History. — airman, aged 29, was admitted to 
an R.A.F. Station hospital on Oct. 7, 1942, with a 
history of an attack of diarrhoea seven days previously 
lasting for one night, together with abdominar’pain. 
The pain persisted and he had been constipated for 
the four days before admission. He vomited on a 
number of occasions. A mild epidemic of enterids 
was occurring at that time in the neighbour KiSHV 


volvulus of the whole of the small intesdne and ascen- 
ding colon. However, an attempt to rotate the bowel 
into a more normal posidon was found impossible, 
and a diagnosis of congenital malformadon of the 
large gut (reversed rotadon) was made. A csecostomy 
was performed through an oblique stab wound in the 
right iliac fossa, and the paramedian wound sutured 
without drainage. Curiously enough, in spite of the 
handling of the intesdnes, the pulse-rate at the end of 
^Jhe^peradon was 104. 


102 


THE BRITISH JOURNAL OF SURGERY 


Progress. — The immediate result was dramatic. 
The ca:cum drained freely, and during the nc.xt after- 
noon the patient passed a copious liquid motion per 


ca:costomy continued to drain well, and regular rectal 
motions were secured by small doses of liquid paraffin. 
By Oct. 28 the ficces were almost entirely being 


r 


i. 




Fig. 64 —Barium enema shovsing the redundant loop 
of colon beginning at the splenic flexure. 



rectum. Some consolidation at the left bas* 
developed, but this cleared up very quickly and with 
out mcident on full doses of sulphathiazole. Thi 



l-ic. 66. — ^The patient has moved from the position 
of rtc- 65 tiy flexins the trunk at the hips. Shotvs hotv the 
transverse colon and vertebral column move together, 
and loops of small iniesiine beineen the transverse colon 
and the anterior abdominal wall. 


evacuated by the normal route, and very little drained 
frorn the c.xcum. On Nov. 4, the patient started 
getting up, and a fortnight later an attempt was made 
to delineate the condition radiologically with the 
co-operation of Sq.-Leader J. Courtney. A barium 
enema was given wliich unc.xpectedly revealed a large 
redundant loop of colon in the splenic area. A true 
lateral view showed the transverse colon imrnediately 
anterior to the vertebral column. The patient was 
then made to flc.x the trunk at the hips, wWch would 
shift the transverse colon, if it were normal in position, 
forwards under the anterior abdominal wall. How- 
ever, it did not move at all, and loops of small intesdne 
were clearly seen between it and the anterior abdominal 
wall (Figs. 64-66). The barium enema was followed 
by somewhat une.xpected complications. For one 
thing the barium caused almost complete obstruction, 
relieved with great difficulty by bowel wash-outs and 
liquid paraffin, and taking over a week to resolve. A 
mild form of enteritis then developed and the caicos- 
tomy worked overtime, resulting in much excoriation 
of the surrounding skin, and all question of a further 
operation was postponed. But early in February, 
1943, operative treatment again became possible. 

Second Operation. — The patient was seen by 
Air-Commodore Stanford Cade, who explored the 
abdomen on Feb. 13. Some flimsy adhesions were 
present as a result of the previous operation, but 
otherwise the condition was exactly as then found. 
It was very clearly seen that at the level of the hepatic 
flexure the transverse colon disappeared into a tunnel 
behind the mesentery of the small intestine. It 
would have been quite impossible to excise that part 
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of the colon lying posterior to the small-intestine 
mesentery owing to the massive adhesions in the 
splenic region. It was also difficult to identify with 
certainty the most distal loop of ileum. Accordingly, 
the ascending colon immediately distal to the ca:cum 
was anastomosed laterally to the sigmoid colon. 

Prognosis. — Again convalescence from the abdo- 
minal point of view was quite uneventful, and no 
chest complications developed. The rectum and 
cKcum both worked well, and the cacostomy was 
closed on March 19. Thereafter the patient had no 
further bowel symptoms and passed a regular daily 
motion per vias nattirales. He was discharged from 
hospital on April 22 fit and well and back to his normal 
weight. He was then on a normal diet. It was 
thought safer, and probably more in the patient’s own 
interests, to discharge him from the R.A.F. 

DISCUSSION 

Symptoms. — A study of the recorded cases 
shows that the condition may give rise to no 
symptoms at all, and may only be discovered in 
the dissecting room or at operation for some 
other disease. However, this is rare. Generally 
acute intestinal obstruction is the presenting 
clinical picture, although careful inquiry then 
or subsequently usually discloses either a long 
history of chronic constipation or the previous 
occurrence of a number of similar but milder 
attacks of acute obstruction. 

Diagnosis. — It is unlikely that the diagnosis 
in an acute case could be made with certainty 
before operation. The nearest attempt would 
probably be volvulus of some kind, and indeed 
this would be strictly correct, except that the 
volvulus is of an irremediable and permanent 
kind. 

Radiography. — ^Radiography has so far con- 
tributed little to the diagnosis of this condition. 
Rose (1941) has not found a single recorded 
instance of the discovery of this abnormality 
during routine investigations. A barium enema 
examination of his own case revealed a redundancy 
of the left side of the transverse colon and splenic 
flexure similar to that shown in the case recorded 
above. The added criterion of fixity to the 
posterior abdominal wall of some portion of the 
transverse colon must be established before the 
diagnosis can be made, and this can be achieved 
by the manoeuvre described. 

Treatment. — In the immediate treatment of 
acute cases, the majority, radical measures are 
out of place and their employment is perhaps 


responsible for the very high mortality. There 
are two methods of presentation at explora- 
tory laparotomy : (i) Obstruction due entirely 
to volvulus of the mobile distal ileum, cscum, 
and ascending colon ; (2) Obstruction of the 
transverse colon in its tunnel posterior to the 
superior mesenteric vessels. 

In the first group, the volvulus must be 
imtwisted, and a caecostomy is desirable both as a 
measure of bowel drainage and rest, and also as a 
method of eventual ctecopexy to prevent recur- 
rence of the condition. In the second group, 
caecostomy is the only rational immediate pro- 
cedure. 

The remote treatment is perhaps slightly more 
controversial. Although cacopexy will probably 
prevent further attempts at volvulus, there is no 
guarantee that obstruction may not subsequently 
occur at the root of the smaU-intestine mesentery. 
It is, therefore, probably safest to treat all cases 
alike. Ideally the correct treatment should be 
excision of the caecum and ascending colon to the 
right of the superior mesenteric vessels, retraction 
of the left portion of the transverse colon out of 
the mesenteric tunnel, and anastomosis of this to 
the severed ileum. The dangers both of obstruc- 
tion and volvulus would then be avoided. 
However, for various reasons, this may be 
impracticable, as in the present case. Some 
form of short-circuit should then be performed, 
ileo-sigmoidostomy perhaps being the safest, 
followed by closure of the caecostomy and 
caecopexy. 

I wish to thank Air Chief Marshal Sir Harold 
Whittingham, Director-General of Medical Ser- 
vices, Royal Air Force, for permission to publish 
this case. 
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THE RESULT OF OPERATIVE REPAIR OF SEVERE 
ACROMIO-CLAVICULAR DISLOCATION 

By a. N, BIRKETT, Nottingham 


The results^ of operative attempts to overcome 
the disabilities of severe injuries are always incal- 
culable when dealing with the skeletal and loco- 
motive systems.^ This short account describes 
the result following operation for the repair of the 


coraco-clavicular and acromio-clavicular ligaments 
in a soldier. 

The man was 29 years of age and suffered 
a severe initial injury (April 26, 1943), being 
crushed between two lorries. Presumably the force 
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compressing him was oblique, so that the right 
scapula was pushed forwards against the clavicle, 
which tore adrift from the acromio-clavicular and 
coraco-clavicular hgaments and the outer end of 
the clavicle was forced under the trapezius, tearing 
into and burying itself in the muscle, where it 
remained trapped. When he attended hospital 
X-ray examination revealed the position shown 


was passed under the coracoid process and brought 
out again over the clavicle, down through a second 
hole close to the acromio-clavicular joint, under 
this, and out through a third hole in the outer end 
of the acromion. The two ends of the fascia lata 
were then pulled tight and sewn together on the 
top aspect of the clavicle. This system of fascial 
grafung produced satisfactory fixation of the 



Fig. 67. — Radiograph, before opcrntion, showinp the Fig. 68. — Rndiogmph immediately after repair. 

extent of the dislocation. Some dcprcc of subluxation is present owinp to insufTiciem 

tension on the fascia lata strips. 


Fig, 69. — Radiograph, fourteen weeks later, show- 
ing calcification along the fascial tracts. 



Fp. 70. — Radiograph eight months after operation, 
showing further calcification of the bony link between 
clavicle and coronoid process. 



in Fig. 67. The clinical appearance was that of 
gross swelling and bruising of the shoulder and 
supraclavicular region. 

With most acromio-clavicular dislocations the 
abnormal mobility allows approximate reposition 
of the bony fragments by manual manipulation, 
but in this case the clavicle appeared to be firmly 
trapped under the muscle and the outer end of 
the clavicle could not be withdrawn. As the 
acromio-clavicular dislocation was obviously 
severe, it was decided to wait the subsidence of 
the swelling of the soft tissues and then to carry 
out open reduction and retain the clavicle in 
position by the use of fascia lata, after the manner 
of the operation described by Bunnell. 

I explored the region (April 30) through an 
incision over the outer third of the clavicle and 
the anterior extremity of the acromion process of 
the scapula. Reduction of the deformity was 
difficult and the clavicle had to be literally torn 
out of the trapezius to disimpact it. Reduction 
of the joint then became easy. A ribbon of fascia 
lata was passed down through a hole bored in the 
clavicle lying above the coracoid process. This 


clavicle, both with regard to its appro.ximauon 
to the coracoid and to the rc-alinement of the 
acromio-clavicular joint. The remains of the 
coraco-clavicular ligament were brought together 
to reinforce the fascial strip. The wound was 
closed and the arm supported by a bandage to 
take the weight off the newh'-inserted fascial 
graft. Check radiograph of the shoulder {Fig. 68) 
showed that the fascia had not been stretched 
tight enough to prevent some degree of sub- 
luxation. 

The clinical course then became uneventful; 
he overcame the stiffness of the shoulder and 
made slow but steady progress towards excellent 
movement and strength of the shoulder, while 
the clinical appearance gave no suggestion of any 
tendency to subluxation. Fourteen weeks after 
the operation he fell on his right shoulder, hurting 
himself, and was rather frightened lest he should 
have done further damage. X-ray examination 
was carried out and on this occasion I was sur- 
prised to see that the attempted reinforcement 
of the ligament had resulted in marked calcification 
along the fascial tracts, and it appeared that 
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ossification was in progress (Fig. 69). Function 
of the shoulder, however, did not seem to be 
greatly impaired. Improvement was steady, and 
a subsequent radiograph (Fig. 70) taken eight 
months after operation showed further consolida- 
tion of the bony link between the clavicle and 
coracoid processes. At this stage the clinical 


appearance of the shoulder remained imchanged. 
He had stability and reasonable strength. There 
was some restriction of scapula movements and, 
in consequence, of arm movements, though this 
restriction was not as marked as one would imagine, 
and the condition appeared definitely preferable 
to that of persistent acromio-clavicular dislocation. 


A FATAL CASE OF TRAUMATIC THROMBOSIS OF THE 
INTERNAL CAROTID ARTERY 

By Captain G. B. NORTHCROFT, R.A.M.C 

A MOBILE NEUROSURGICAL UNIT, M.E.F. 

AND Captain A. D. MORGAN, R.A.M.C. 

CENTRAL PATHOLOGICAL LABOBATOHV, M.E.F. 


Injury to the neck is an occasional cause of 
damage to the carotid artery, which may be 
severe enough to be followed by a spreading 
thrombosis with hemiplegia. An unusual case 
of traumatic dissecting aneurysm of the left 
internal carotid artery, followed by massive 
infarction of the related cerebral hemisphere, is 
described below. The patient came imder the 
care of a mobile neurosurgical unit stationed at a 
military hospital in the Middle East, and died 
48 hours later, thus affording the opportumty of 
investigating the mechanism of the lesion at 
autopsy. The interest of the case lies in the 
problems of differential diagnosis, and in the 
pathological findings. 

CASE REPORT 

History. — On the morning of Aug. 19, 1942, the 
patient, a signalman aged 31, was walking along a 
military road, accompanied by a friend, when they 
were overtaken from behind by a lorry travelling in 
the same direction. According to the statement of 
his friend, a piece of loose rope hanging from the side 
of the lorry wound itself round the patient’s neck, 
threw him to the ground, and then unwound itself 
without dragging him along. He picked himself 
up, and, though he felt faint and was suffering from a 
superficial laceration in the right parietal region, he was 
able to accompany his friend on foot to the Unit 
Medical Officer. He was then sent to the nearest 
reception station, where a single stitch was inserted 
in the scalp wound. Bruising of the left side of the 
neck was noted at the reception station, and in view 
of sfight amnesia he was forwarded to a general 
hospital for observation. 

On arrival he gave a consecutive story, but on close 
questioning admitted that, though he heard the lorry 
approaching and subsequently remembered picking 
hiinself up, he had no recollection of the details of the 
accident, which he had obtained from his friend. As 
his injuries appeared to be of a trivial nature, he was 
detained overnight, but not actually admitted to 
hospital. 

On the following morning (Aug. 20) a routine 
examination was carried out by the ward medical 
officer, who noted that his general condition was good. 
He was alert, rational, and co-operative, and was able 
to repeat the story given on the previous day. A 


single stitch was in situ in a small wound in the right 
posterior parietal region. His neck showed super- 
ficial abrasions of the throat, more marked on the 
left side, with a swelling in the left stemomastoid, 
just above the clavicle, which was thought to be a 
hsematoma, causing some stiffness on movement. A 
superficial examination of the central nervous system 
showed no abnormality. 

An hour later, while re-dressing the scalp wound, 
the sister noticed that the patient did not respond 
readily when she spoke to him, and twenty minutes 
later she was recalled because it was noted by other 
patients that he had flopped over in bed. The sister 
observed jerky movements of the right arm and leg, 
and reported to the ward medical officer that he had 
had a fit. When the medical officer saw the padent 
fifteen minutes later, he was completely unconscious, 
could not be roused, and had a complete right flaccid 
hemiplegia. 

Shortly after, he was seen by one of us (G. B. N.). 
The padent was unconscious but could be roused by 
the spoken voice. He could open his eyes and mouth 
when asked, but would not put out his tongue. No 
attempt at speech was made. On examinadon his 
cranial nerves were normal apart from a diminished 
right corneal refle.x and right lower facial weakness. 
The remainder of his central nervous system showed 
no abnormality except a complete right flaccid hemi- 
plegia with extensor plantar response. Roudne 
examinadon of his other systems was clear. 

In view of this cerebrd catastrophe he was trans- 
ferred to the Neurosurgical Unit for exploradon. 
Because this followed a head injury and there had been 
a lucid interval, intracranial bleeding — possibly a 
middle meningeal hemorrhage on the left — was 
suspected. 

X-ray examinadon revealed no fracture of skuU or 
spine. 

An exploratory temporal burr hole was made ttvo 
hours later (G. B. N.). There was no evidence of 
extradural bleeding, the dura was not tense, and on 
incising it, normal cerebrospinal fluid escaped. The 
underlying brain appeared healthy. The left lateral 
ventricle was tapped and 5 c.c. of clear colourless 
fluid, not under pressure, were withdrawn, and the 
wound closed. 

The same evening, seven hours later, his uncon- 
sciousness had increased to deep coma, the temperature 
was normal, pulse 40 and irregular, and respiradons 20. 
He had vomited once. The right flaccid hemiplegia 
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remained unchanged, and he had developed catatonia 
in the left arm. 

On the following morning (Aug. 21) his general 
condition was worse, his respiration became bubbly, 
and he died, 48 hours after his accident, and 19 hours 
after operation. 

Post-mortem Appearances. — The autopsy was 
performed by one of us (A. D. M.) with the following 
findings. 

On external examinatioHy the body was that of a 
well-nourished young man. Running round the neck 
was a reddish band of discoloured skin, i in. broad, of 
parchment-like consistence, resulting from constric- 
tion of the throat by the rope. The pressure-mark 



Fig. 71. — Showinp the chanpes in the fir^t tl in. of 
the internal carotid artery* as a result of traumatic 
thrombosis. 

commenced 2I in. below the right ear and ran hori- 
zontally round the front of the neck for two-thirds 
of its circumference, crossing the thyroid cartilage 
and ending at the anterior border of the left trapezius. 
Below this level the left sternomastoid muscle bulged 
unnaturally. In the right posterior parietal region 
was a healing scalp wound 1 in. long. A recent 
vertical surgical incision, 3 in. long and closed by 
sutures, was present in the left temporal region. 

On dissection of the neck, some two-thirds of the 
substance of the left sternomastoid muscle was found 
to have been ruptured, the retracted fibres forming 
swellings at its upper and lower ends, Ic.aving a 
thinned-out strip of muscle at the level of injury. The 
first ij in. of the left internal carotid artery were 
transformed into a hard bluish, spindle-shaped 
swelling as a result of traumatic thrombosis {Fig. 71). 
The left common carotid and external carotid arteries 
were patent. On cutting the thrombosed internal 
carotid artery longitudinally, the mechanism of the 
thrombosis was revealed. The main thrombus lay 
just above the origin of the internal carotid artery, 
extending upwards for in. The original lesion 
was presumably a tearing of the intima and media, 
with extravasation of blood into the media, raising 
both intima and media from the outer layers of the 
vessel wall. As the hxmorrhage increased in size, 
the lumen of the vessel became narrowed, until 
finally the rucked-up intima and media completely 
blocked the lumen in the form of an inverted valve, 
with the thrombosed blood below it {Fig. 72). Follow- 
ing total occlusion, more recent thrombosis occurred 
above the level of injury, spreading upwards into the 
petrous and cavernous portions of the vessel to con- 
tinue into the left middle cerebral artery, resulting in 
massive infarction of the left cerebral hemisphere. 

The right internal carotid artery showed a patch 
of atheroma at the site of compression, i in. in length, 
but the great vessels on this side were free of blood- 
clot. Both internal and external jugular veins were 
patent. The larynx, thyroid gland, nerves, and other 
structures at the level of constriction were intact. 

On examination of the head, the wound in the 
right posterior parietal region was seen to be purely 
superficial. Apart from a burr hole in the left temporal 


fossa, the skull was intact. The dura mater and 
venous sinuses were healthy. The spread of throm- 
bosis was found to involve the left half of the circle 
of Willis and most of the left middle cerebral artery. 
The clot extended along the first A in. of the left anter- 
ior cerebral artery, and throughout the left posterior 
communicating branch. The greater part of the 
left cerebral hemisphere was softened, but not unduly 
swollen. An attempt at collateral circulation was 
observed in the Icptomcninges, and superficially the 
degree of vascularity of the meningeal vessels on each 
side was the same. On section of the brain, pallor 
and cedema of the left cerebral hemisphere were 
noted. 



Fig. 7:. — Showinc the blockini; of the lumen, with the 
tlirombosed blood below. 


The thorax and abdomen showed nothing of note. 

Histology. — 

1. Left Interna! Carotid Artery. — The lesion 
proved to be in eficct a dissecting aneurysm of trau- 
matic origin. The rupture occurred in the outer 
third of the tunica media, extravasated blood tracking 
along the plane of fission for the first i A in. of the vessel, 
while the inner nvo-thirds of the media and the intima 
retracted into the centre of the vessel, being pushed 
from below upwards by the blood-flow to form a sort 
of inverted valve blocking the lumen. Thrombosis 
occurred below this throughout the length of the 
denuded area, the clot distending the remaim’ng 
outer part of the media and adventia to form a spindle- 
shaped aneurysm. The intima previously lining the 
affected segment showed well-marked atheromatous 
changes, obviously of long standing. The under- 
lying media showed no signs of pre-existing 
disease. 

2. Right Internal Carotid Artery’. — The first inch 

or so of the vessel showed a moderate degree of 
atheromatous degeneration of the intima, the media 
being unaffected. , . , , 

3. Brain.— On the left side the memngeal vessels 
were congested but not thrombosed. The grey 
matter of the cerebral cortex was grossly cedematous, 
the cedema causing great distension of the pericellular 
spnccSi cfich contflined ncrvc-ccll being flQttcned into 
a crescent against the wall of the space. Most of the 
nerve-cells were shrunken and degenerate. The 
supporting neuroglia was teased out into a very open 
network of fine fibrils. There was a notable lack of 
cellular infiltration, possibly due to the absence of 
free blood-flow through the part. Near the surface 
a few small perivascular haimorrhages were observed. 
Many small blood-vessels were largely dilated, with 
apparently necrotic walls, thus obliterating the Vir- 
chow-Robin spaces; but in most of the vessels the 
lumen appeared to be empty apart from an albuminous 
fluid, some of which had exuded into the surrounding 
brain tissue, causing disruption of neuroglia. A few 
vessels contained small thrombi. In the underlying 
white matter the myelin sheaths were widely separated 
by oedema. The internal capsule and basal ganglia 
showed changes similar to the above. Corresponding 
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portions of the right cerebral hemisphere exhibited 
oedema but not degeneration. 

COMMENT 

This case is interesting on account of the 
bizarre nature of the accident, and instructive 
because of the problems arising in differential 
diagnosis. The presence of a head injury, with 
a lucid interval following a short amnesia, and 
subsequent development of hemiplegia, naturally 
suggested an intracranial hemorrhage. In this 
case the diagnosis of a left-sided cerebral lesion 
was particularly clear, in spite of the wound on 
the opposite side. 

It is realized, in the light of the subsequent 
autopsy, that too great clinical emphasis was laid 
on the head injury. What was believed to be a 
hffimatoma in the left sternomastoid was, in fact, 
the retracted fibres of the torn muscle, a lesion 
which might have directed attention to the 
underlying artery. 

The mechanism of a dissecting aneurysm is 
believed to be a rupttiring of the inner part of the 
media, followed by giving way of the intima, thus 
allowing blood from the vessel to spread in the 
substance of the media, splitting it up into two 
layers. It is probable that in this instance the 
constricting and (more particularly) the tearing 


force of the rope, which caused rupture of the 
left sternomastoid, was sufficient to damage the 
media of the underlying artery. The presence 
of atheroma at the site of injury is probably co- 
incidental. In the course of thirty subsequent 
autopsies in men of military age the great vessels 
were opened as a routine, and in almost every 
case a variable degree of atheroma was observed 
at the bifurcation of the common carotid arteries. 

SUMMARY 

A case is described with a peculiar injury to 
the neck (trauma caused by a loose rope hanging 
from a passing vehicle) followed by coma, hemi- 
plegia, and death in 48 hours. 

Subsequent autopsy showed that the injury 
caused a traumatic dissecting aneurysm of the 
left internal carotid artery, followed by a spreading 
thrombosis with cerebral infarction. 

We have to thank Colonel H. D. F. Brand, 
Officer Commanding a general hospital, for per- 
mission to publish this case. The photographs 
were taken by Major P. B. Ascroft, former O.C. a 
Mobile Neurosurgical Unit. Our thanks are also 
due to Brigadier Hugh Cairns for the interest he 
has shown in the case. 
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Fractures of the Jaws and other Facial Bones. 

By Glenn IvIajor, B.S., A.M., M.S., Ph.D., 

D.D.S., M.D., F.A.C.S., Pittsburgh. With chap- 
ters on Radiographic Technic by Lester M. J. 

Freedman, B.S., M.D., and War Aspects of Jaw 

Fractures by Arthur Dick, D.D.S., M.D. 

9} X 6 i in. Pp. 446, with 225 illustrations. 

1943. London : Henry Kimpton. 37s. 6d. net. 

This is a comprehensive book covering every aspect 
of jaw injuries, and it is published at an opportune 
time when surgeons, both in civil and military practice, 
require a practical knowledge of fractures of the jaws. 

The emergency treatment is well set out and many 
practical and useful methods are considered in detail. 
The treatment of shock is given in an up-to-date and 
sound fashion. The problem of antesthesia is dis- 
cussed in detail, and the pros and cons of sodium 
pentothal are stressed. 

The general types of fixation are aU described and 
the importance of interdental wiring is emphasized. 
Perhaps the best part of the book is devoted to the 
post-operative care of fractures of the jaws, as the 
author draws on his vast clinical experience at 
Pittsburgh. 

The chapter on radiographic technique will be 
found of value to the surgeon who may not be au fait 
with the different positions used to show difficult 
fractvues. 

The chapter on War Aspects of Jaw Fractures by 
Arthur Dick will prove of value at the present time. 

The illustrations are numerous and uniformly good. 


Emergency Surgery. By Hamilton Bailey, 
F.R.C.S. (Eng.), Surgeon, Royal Northern Hospi- 
tal, London ; etc. Fifth edition. 8| X 5r in. 
Pp. 969 + viii, with 1039 illustrations, a large 
number in colour. 1944. Bristol : John Wright 
& Sons Ltd. 75s. net. 

Although the fifth edition has only 25 more pages 
than the fourth, there are six extra chapters and over 
TOO more illustrations. It has been extensively 
revised and made as up-to-date as any book can be 
by the addition of an appendix containing notes on 
more recent advances. Full advantage has been 
taken of the use of colour, not only in the natural 
illustrations but also in the diagrams, such as those 
showing the pathway of urinary extravasation. That 
it has been produced at aU is evidence of the deter- 
mination both of the author and the publishers, for 
not only was the whole original work destroyed but 
the new edition was again bombed when nearly ready 
for publication. Nevertheless, it bears few of the 
the stigmata of a war production ; the margins are 
a little smaller, but the greatest loss is the ribbon 
bookmark! 

This work has made for itself a place in the library 
of every practising surgeon ,- the early demand for 
a fifth edition only serves to emphasize its utility. 
There is scarcely any surgical emergency upon which 
useful guidance is lacking, and whether one agrees 
with eveiy method suggested or not one can at least 
be certain of finding sound practical instruction 
in what to do and when to do it. 
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Medical Clinics on Bone Diseases. A Text and 
Atlas. By I. Snapper, M.D., formerly Professor 
of Medicine, Peiping Union Medical College, 
Peiping, China. loj X 81 in. Pp. 225 -I- ix, 
with 30 Plates. 1943. New York : Interscience 
Publishers, Inc. (London : H. K. Lewis & Co. 
Ltd.). 67s. 6d. net. 

Our knowledge of bone diseases and their pathology 
has increased enormously during the last quarter of 
a century. Professor Snapper, who has had vast 
experience at the Peiping Union Medical College in 
China, has written and illustrated a most useful book 
on bone diseases. The book is unique in many ways, 
for the text is illustrated by some thirty excellent 
plates which incorporate the X-ray picture and photo- 
micrographs of the disease. This is the only way to 
teach the pathology of bone diseases. Not only are 
the common bone diseases described and illustrated, 
but uncommon conditions such as Recklinghausen’s 
disease, multiple myeloma. Gaucher’s disease, lipoid 
granuloma, .osteogenesis imperfecta, • and osteo- 
malacia, arc all set out in detail and beautifully 
illustrated. 


As a work of reference this book could not be 
bettered. 


Orthopaedic Surgery. By Walter Mercer, M.B., 
Ch.B., F.R.C.S. (Edin.), F.R.S. (Edin.), Assistant 
Surgeon, Royal Infirmary, Edinburgh; etc. 
With a Foreword by Sir John Fraser, Bart., 
K.C.V.O. Third edition. 8J x 5 5 in. Pp. 
947 -I- xi, with 415 illustrations. 1943. London: 
Edward Arnold & Co. 45s. net. 

In its third edition this well-known special surgical 
text-book has expanded to nearly a thous.ind pages. 
New matter has been added and cverj’ chapter has 
been revised and brought up to date. The work has 
all the virtues — and some of the weaknesses — of the 
Edinburgh school of surgic.al teaching. Nothing— 
or very little — has been left out. In its form it is the 
didactic course of lectures par excellence — comprehen- 
sive, clear-cut, and impersonal. As such, it will for 
some time to come be the leading text-book of refer- 
ence in this field of surgery, not only for those reading 
for the higher surgical diplomas, but also for the 
practising orthop.Tdic surgeon. 


BOOK NOTICES 

{The Editorial Committee acknotdedge tuitli thanks the receipt of the folloteing volumes. A selection 
will be made from these for review, precedence being given to new books and to those having the 
greatest interest for our readers.] 


The 1943 Year Book of Industrial and Orthopedic 
Surgery. Edited by Charles F. Painter, M.D., 
Orthopedic Surgeon to the Massachusetts 
Women’s Hospital and Beth Israel Hospital, 
Boston. 7 X 45 in. Pp. 440, with 306 illustra- 
tions. 1943. Chicago ; The Year Book Publishers 
Inc. S3.00. 

An Atlas of Anatomy. By J. C. Boileau Grant, 
M.C., M.B., Ch.B., F.R.C.S.(Edin.), Professor 
of Anatomy in the University of Toronto. In 
two volumes, ii x 8J in. Vol. I, Upper Limb, 
Abdomen, Perineum, Pelvis, and Lower Limb. 
Vol. II, Vertebrae and Vertebral Column, Thorax, 
Head, and Neck. Pp. 390 + xii, with 460 illus- 
trations. 1943. Baltimore : The Williams & 
Wilkins Co. (London : Bailliere, Tindall & Cox). 
The set, 55s. net. 

Demonstrations of Physical Signs in Clinical 
Surgery. By Hamilton Bailey, F.R.C.S. (Eng.), 
Surgeon, Royal Northern Hospital, etc. Ninth 
edition. 8? x 5! in. Pp. 351 + viii, with 492 
illustrations, a number of which are in colour. 
1944. Bristol: John Wright & Sons Ltd. 25s.net. 

Structure and Function as seen in the Foot. By 
Frederic Wood Jones, D.Sc., F.R.S., F.R.C.S., 
Professor of Anatomy, University of Manchester. 
81 X 5 l in. Pp. 329 -f- iv, with 150 illustrations. 
1944. London : Bailliere, Tindall & Cox. 25s. 
net. 


The Hospital Care of the Surgical Patient. 
A Surgeon’s Handbook. By George Crile, 
jun., M.D., Surgeon, Cleveland Clinic, and 
Franklin L. Shively, jun., M.D., Assistant 
Surgeon, Cleveland Clinic. With a Foreword 

by Evarts a. Graham. 81 x 5! in. Pp. 184 - 
XV, with 21 illustrations. 1943. Springfield, 

111 . : Charles C. Thomas (London : Bailliere, 
Tindall & Cox) 14s. net. 

The Diseases of the Endocrine Glands. By 
Hermann Zondek, M.D. (Berlin), Director of 
the Medical Division, Bikur Cholim Hospital, 
Jerusalem. Fourth (Second English) edition. 

Translated by Carl Prausnitz Giles, M.D. 
(Breslau), M.R.C.S. (Eng.), L.R.C.P. (Lond.). 

9 X in. Pp. 496 + viii, with 180 illustra- 

tions.' 1944. London : Edward Arnold & Co. 
40s. net. 

Vascular Responses in the Extremities of Man 
in Health and Disease. By David I. Abramson, 
M.D., F.A.C.P. 9 X 6 in. Pp. 412 + x, with 
59 illustrations. 1944. Chicago, 111 . : The 
University of Chicago Press (London : Cambridge 
University Press). 30s. net. 

Regional Analgesia. By H. W. L. Molesworth, 
F.R.C.S. Eng., Senior Surgeon, Royal Victoria 
Hospital, Folkestone; etc. 8i x 5I in. Pp- 
90 + viii, with 42 illustrations. 1942. London: 
H. K. Lewis & Co., Ltd. 8s. 6d. net. 
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Thomas Vicary, in whose memory this lecture 
is foimded, was a humble practitioner in Maid- 
stone, Kent, in the year of our Lord, 1527. And 
he might have remained a humble practitioner 
in Maidstone had not one of those seeming 
chances arisen which occur in the lives of the 
fortunate. 

It is easy to imagine what happened. 

An urgent knock at his door late one night. 

“ Mastery Vicary! Master Vicary! Art 
within ? ” 

A cautious head at the window above, looking 
down at a man holding a lantern. 

“ Yea, what would you. Master Innkeeper ? ” 

" Master Vicary! There is a great lord at my 
inn who demands your service — a right choleric 
nobleman, by the Rood. So make you haste, 
good Master Vicary! ” 

And that was how Thomas Vicary came to 
treat Henry the Eighth for what the contemporary 
writers vaguely called his “ bad legge ”, but which 
seems to have been either a gumma or a syphilitic 
periostitis of the tibia. Evidently Vicary pleased 
and satisfied the King, for next year he was 
appointed Surgeon in Ordinary, and eight years 
later became Sergeant-Surgeon — a post which, 
indeed, he held under the three succeeding 
sovereigns, Edward the Sixth, Mary, and 
Elizabeth. 

He must have been a wise and politic man, 
for he was four times Master of the Barber- 
Surgeons Company ; and St. Bartholomew’s 
elected him permanent Assistant to the Hospital 
for the term of his life in 1552. 

His rise to fortune came from his lucky 
success in treating the King’s syphilis. It seems, 
therefore, appropriate that someone should talk 
about the historical aspects of this disease, in a 
lecture dedicated to his memory. So I have 
taken this task upon myself. 

It is a pleasant task, because the story of 
syphUis is the most dramatic in medical history. 
It was apparently an unknown disease in Europe 
until it broke out in Italy, like a plague in 1495, 


* Being the Vicary Lecture for 1943-44, delivered 
on April 13, 1944, at the Royal College of Surgeons 
of England. 
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and then quickly spread to France, Switzerland, 
and Germany. It reached Bristol in 1496, and 
Glasgow, Edinburgh, and Aberdeen the next 
year. Vasco da Gama, the Portuguese navigator, 
you will remember, rounded the Cape of Good 
Hope in 1497. He carried the disease with him 



Fig. 129. — Thomas Vicar>. 


and it appeared in India in 1498 ; and from thence 
Chinese junks brought it to Canton in 1505. So 
you see that in ten years it had circled the known 
world. 

It was no respector of persons. Kings, 
princes, popes and cardinals, merchants and 
monks, all suffered. The common people died 
in thousands, saints and sinners alike, for 
at first its infectivity was not recognized. And 
they died horribly, with violent osteocopic pains 
and terrible facial mutilations such as are now 
only a memory. It was worse than leprosy, 
which up to then had been the most dreaded 
of all diseases. It was something so new that 
the physicians were at a complete loss how to 
treat it. 
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The Anger of God 

Naturally, with memories of the Black Death, 
men speculated fearfully as to its origin. The 
Church said it was a visitation from God, because 
of the sins of the people ; and the Emperor 



Fig. 130. — The W'ralh of God (Sudha/f and Stut’er). 


Maximilian was persuaded to issue his famous 
“ Edict against Blasphemers ” in August, 1495. 

The Edict stated that the disease was a 
“ flagellum Dei ”, a whip of the Lord, due to 
the anger of God against the prevailing blasphemy 
of the time j and it called upon all men to repent. 
In the Latin version the plague was called 
“ malum francicum ”. This was the first definite 
reference to the disease. 

A year or so later the Emperor’s sccretarj', 
Joseph Grunpeck, wrote the first book on the 
subject, probably at the Emperor’s command. 
It was a little brochure, not very practical, for 
he then had no experience of the disease. But 
it had as a frontispiece a rough woodcut, showing 
the Virgin crowning the Emperor, and the Child 
casting arrows of wrath towards the wicked suffer- 
ing from the disease (Fig. 130). Later, Grunpeck 
contracted syphilis himself, and issued a second 
edition of his work, describing pathetically what 
he had suffered from the disease, and still more 
at the hands of the physicians and the quacks 
who tried to cure him. But by this time he no 
longer stressed the point that it was a punishment 
from God, for had not the Pope, Alexander the 
Sixth, and two cardinals also been infected in the 
meantime. So a new woodcut had to be made 
with a completely different motif. Here the 
Emperor is shown kneeling before the Virgin, 
whilst the Child is sending beams of comfort to 
praying women suffering from the disease (Fig. 
131). 

Astrology 

The belief 7 iow swimg over to the idea that 
this plague was due to the influence of the stars. 
Faith in astrology, it must be remembered, was 
universal at that time. Copernicus was an 
unknown lad of twenty-two in a Polish monastery. 
The world was still considered to be the centre of 
the universe, and round it rotated the sun by day 
and the moon and stars by night. The human 


body itself was divided into twelve parts, each 
under the influence of one of the constellations, 
and the sign of Scorpion controlled the genitalia. 

Astrologers now remembered that there had 
been a particularly malevolent conjugadon of 
Saturn and Jupiter in the sign of Scorpion in the 
House of Mars just ten years previously, and again 
one year before the great epidemic. This, they 
suddenly realized, had been an unheeded forecast 
that a venereal plague would fall upon the world, 
and those born under the sign of the Scorpion 
would be particularly susceptible. 

The Pope’s physician, Pedro Pinctor, held 
this view, and prophesied that the influence of 
the stars, and the disease arising from it, would 
wane and disappear by 1500. It was an unfor- 
tunate prophesy ; but the memory of how the 
Black Death had suddenly stopped a hundred and 
fifty years before made it seem not unreasonable 
at the time. 

Fracastor 

Fracastor, who invented the name syphilis, 
also favoured the astrological origin. He held 
the view that here one was dealing with an age- 
old disease which recurred epidemically centuries 
apart, and then only in certain infrequent con- 
jugations of the planets, so that the memory of it 
was lost in between ; and he rationalized his 
belief by explaining that these conjugations drew 
forth vast quantities of vapours from the earth, 
which induced foul putrefactions, the effluvia of 

/ : i ' ■ “ ■ 





which were carried widely by air. In suppo 
of the same idea, Niccolo Leoniceno indepen( 
ently pointed out that the year before the epidem 
there had been very heavy rains in Italy 5 the P 
the Tiber, the Garigliano, the Rapido, and mar 
other rivers had overflowed their banks ; an 
the air in the following summer, 14953 wi 
saturated with moisture in consequence. 


V 



THE EARLY HISTORY OF SYPHILIS 


227 


The common soldier had other and more 
mimdane explanations. One was the disease 
started through intercourse with a prostitute who 
was a leper, another that it was due to the Italians 
poisoning the wells before retreating to Salerno 
from Naples. It was not until the Spanish 



Fxg. 132. — Hieronymus Fracastorius, 

1478-1553. 


historians came into the picture that the belief 
that Columbus brought 'it back from the new 
world got into general circulation. 

Siege of Naples 

But no matter how writers are divided as to 
its origin, everyone seems to agree that its first 
great violence burst forth at the siege of Naples 
by Charles the Eighth of France in 1495. 

Charles has settled his quarrel with our 
Henry the Seventh by the Peace of Etaples in 
1492 ; and thus, secure from invasion from 
England, was able to look towards Italy, and push 
his very doubtful claim to the Kingdom of Naples, 
against the reigning Prince, Alphonso the Second, 
a Spaniard. When his claim was rejected, he 
gathered together an army of thirty-six thousand 
men at Lyons in 1494 and prepared to invade 
Italy. 

Armies in those days were not like armies 
to-day. There was no general conscription in 
Europe until the time of the French Revolution, 
and warring kings depended largely on mercen- 
aries for their troops. These mercenaries, 
landtsknicht or pike-men, were recruited from 
free companies all over Europe ; and Charles’s 
army consisted of French, Flemings, Germans, 
Swiss, Burgundians, Hungarians, Slavs, some 
English, and lastly, be it noted, a considerable 


number of Spanish mercenaries, who had been 
fighting in Roussillon on the French side of the 
Pyrenees in the previous year under Ferdinand 
the Catholic. 

They were not a disciplined army as we 
imderstand discipline to-day. They lived on 
the country as they moved. They had no regular 
transport, but were followed by hundreds of 
civilian drivers, ostlers, and waggoners, carting 
the baggage of the army in front of them. And 
with this cumbrous transport train travelled the 
sick and woimded, for there were no hospitals 
to evacuate back to. Also accompanying them 
were women and even children, the wives and off- 
spring of these men, besides crowds of prostitutes. 
Charles’s army had eight hundred prostitutes 
as camp followers. 

It was an army of this sort that arrived at 
Naples on Feb. 22, 1495. There was no real 
siege of Naples. The troops of Alphonso the 
Second were mainly Spanish mercenaries sent 
to his aid by Ferdinand and Isabella. They 
retreated south towards Salerno, and the inhabit- 
ants of Naples met the French with open arms. 
But before the Spanish troops left Naples they 
were reputed to have brought something with 
them from Barcelona which the Neapolitans 
called “ The Spanish Disease ” ; the city was 
now heavily infected, and the virus was spreading 
rapidly when the French arrived. 

Spread of Syphilis 

It is easy to reconstruct the series of events 
that followed : the pleasure-loving Neapolitans 
heaping favours on the French, the sudden 
accession of thousands of men, just released from 
discipline in a large city after an easy victory, 
the loose morality of the time, and finally, the 
extreme contagious nature of the Spanish malady 
— for this disease was syphilis. 

It spread like wildfire through the army of 
Charles the Eighth, which was already infected 
from his own Spanish mercenaries. The army 
was decimated. Meanwhile, fresh Spanish troops 
had landed in Sicily to help Alphonso Fernando, 
King of Naples, and in face of this new peril 
Charles had to retreat with his weakened forces. 
He fought his way back through Italy, getting 
home again to Lyons in November, 1495. Here 
he disbanded his polyglot army, and from here 
his men carried the disease all over Europe. Each 
coimtry called it after the name of the country 
it spread from. The Germans called it Mala de 
Frantzos, the English the French Pox. The 
Poles called it Mai des Allemands. When it 
arrived at Smolensk from Vilna in 1499 the 
Russians called it the Mai Polonais. The 
common French name for it was “ grandgorre ”, 
and it was called “ glengore ” in Scotland when 
it arrived there in 1497. It caused such fear in 
Edinburgh that James the Fourth decreed that 
eveiyone found suffering from it should be 
banished to the Island of Inch, embarking from 
Leith sands at a certain hour on a Friday ; and 
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anyone found with the disease in Edinburgh at 
sunset on the following Monday was to be 
branded with a red-hot iron. 

In Paris, by November, 1497, it had increased 
so greatly that the nurses at the Hotel Dieu also 
began to get infected ; and the authorities 
therefore demanded that a large hospital should 
be erected outside Paris to accommodate these 
patients. Instead, the city fathers decided that 
non-Parisians should be expelled outside the 
gates, and citizens confined to their homes. 
What happened, of course, was that the expelled 
victims crowded into the churches and claimed 
sanctuary, thus vastly increasing the risk of 
spread, for everyone now recognized its con- 
tagious nature. 

Most people knew by this time that it was 
generally acquired in venery, but the nature of 
extragenital infections was not understood for 
years later. Fallopius thought you could get it 
from infected bread, Ccsalpinus from poisoned 
wine. 

Did Columbus Bring It? 

The belief, therefore, that it was due to the 
influence of the stars slumped badly, particularly 
when the Spanish writers began to describe their 
experience at Barcelona after the return of 
Columbus from his first and second voyages in 
1493 and 1494. 

Amongst these writers was Ruy Dias de Isla, 
at that time 30 years of age, who was practising 
as a physician in Barcelona when Columbus made 
his triumphant entry into the city to be greeted 
by Ferdinand and Isabella. De Isla says : “ Of 
the disease I have much experience, for I had the 
care of persons from the first expedition to America, 
and I treated them for the disease at Barcelona 
Amongst these patients was Martin Alonso 
Pinion, the Captain of the Pinta, one of the three 
ships which went with Columbus to the New 
World. 

The malady had existed, de Isla was told, from 
time immemorial in the Island of Hispaniola, and 
it had now been acquired by sexual intercourse 
between Columbus’s men and the native women. 
It spread by contagion through the fleet ; and the 
Spaniards, never having had experience of it 
before, attributed the bone pains and other 
symptoms to the fatigue of the voyage. They 
thus brought the disease to Barcelona. There it 
spread through the city during 1493, and again 
in the words of de Isla : “ As it was a malady 
unknown and terrible, those who were witness made 
great vows of fasting and alms that our Lord might 
guard that they fall not into this evil. And in the 
following year, that of our Lord 1494, the most 
Christian Charles of France assembled many men 
and passed into Italy ; and, by the time that he 
had arrived at Naples with his army, many Span- 
iards serving in it were infected with the evil, and 
very soon the army itself became infected. And 
the French, as they did not know what it was, 
thought that exhalations from the earth caused it. 


and they called it the Mai de Naples. And the 
Italians having no previous knowledge called if the 
Mai Frances. In Castillc they called it “ Bubas ” 
but I call it the serpentine malady of the Isle of 
Hispaniola ; and the reason I call it serpentine, 
‘ Morbo Serpentino ’, is because one cannot find a 
more horrible comparison, for as this animal is 
hideous, dangerous and terrible, so the malady is 
hideous, dangerous and terrible.” {Fig. 133,) 



Fic. 133.— Title page of Dial dc Isla’s work on 
the Mai Serpentina. 

Another witness was Gonzalo Fernandez de 
Oviedo, He was 14 years old and a page attached 
to Don Juan, the son of Ferdinand and Isabella, 
when Columbus arrived in Barcelona. He knew' 
Columbus and many of his men, and had first- 
hand knowledge of what happened in 1493 and 
1494. He was present at the relief of Naples and 
afterwards went to the West Indies. On his 
return to Europe in 1525 he wrote his Natural 
History of the Indies, addressed to the Emperor 
Charles the Fifth. 

In it he says : — 

“ The first time this malady was seen in Spain 
was after the Admiral, Don Christobel Colon, 
had discovered the Indies and returned. Then 
in the year 1495, when the grand Captain 
Gonzales Hernandes de Cordoba took an army 
to Naples to the aid of Don Fernando, by the 
order of Ferdinand and Isabella of immortal 
memory, they carried the malady with them.” 

You will notice that de Isla said that the 
Spanish troops in Charles the Eighth’s army 
infected his men during the nine months they 
were moving from Lyons to Naples. And that 
Oviedo says that the Spanish troops sent to the 
aid of Alphonso the Second of Naples, also 
carried the disease with them from Barcelona. 
That would accoimt for obvious secondary 
symptoms not appearing until the French troops 
reached Naples, and for the disease breaking out 
rapidly ever3nvhere along the line of route, and 
spreading to Switzerland and Germany in the 
summer of 1495- 
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An odd thing that Oviedo commented on was 
that, though the disease caused death in Europeans 
it was quite mild amongst the nativesj producing 
only a few pimples. This, which puzzled Oviedo, 
is what one would expect to happen : the natives 
were largely immune ; the Spaniards were not. 

The third Spanish contemporary writer to 
discuss the origin was Bartholome de las Casas. 
He went to Hispaniola in 1498. There he became 
a priest, devoted himself to the service of the 
Carribean Indians, and wrote the famous Historia 
General de las hides. In it he says : “ I interro- 
gated the Carribs to know if the disease did not 
exist with them since time immemorial, and they 
answered that it had existed long before the 
arrival of the Christians ”. 

Gradually the Spanish belief in the New 
World origin of the disease began to spread. 
Fracastor mentions it in his poem, and also in 
his later work De Contagione. But he was not 
convinced of its truth, preferring the astrological 
explanation. Later writers were more positive. 
The great Fallopius said ; “ Columbus discovered 
a continent of many isles, with treasures of gold 
and silver. But amongst the precious metals was 
hidden a thorn, and aloes in the hon^. For the 
trireme of Columbus carried the Mai Francois 
to Europe ”. 

Morbus Gallicus 

It still went under a variety of names, but 
on the whole that of “ morbus gaUicus ”, the 
French Disease, was the more common. And 
it was not until Fracastor published his 
poem, Syphilis sive Morbus Gallicus, in 1530 
that syphilis, the name by which we know 
it now, had ever been heard of {Figs. 134, 135). 

HIERONYMI FRACASTORir 
SYPHILIS 

SIVEMORBVS GALLIC VS 
Vfrosif, M D X X X., huguflc. 


Non/tw Prwlegio, mtilflaq-, fccunUrk, ^ exco.' 
mumeattoms fKiti : fro ut in Priuilcgyi conUnciar, 


Fig. 134. — ^Facsimile of text of title-page of Editio 
Princeps of Syphilis, Verona, 1530. 

For this name was simply an invention of Fra- 
castor himself, intended to take the stigma from 
Italy as well as France. The poem is in Latin 
hexameters, in three books ; and the story he 
told in Book III was that a certain shepherd in 
Hispaniola, Syphilus by name, drew upon himself 
the anger of Apollo by refusing to make sacrifices 
to the Sun God. As a punishment Apollo struck 
him with this disease ; and so it was called 


‘ syphilis ’ in future, because the first person to 
be smitten with it was the shepherd Syphilus. 

Fracastor nowhere ever stated why he called 
the disease syphilis, bur two derivations were 
given after his death ; one sus, a pig, and philos, 
a lover, meaning a lover of swine ; the other, 


S)\fhUui ( ulfama ejl ) ipfa hec al flumina fajlor 
M Hit Bouci ftiiutai wille hfc per pahularcgi 
A Ictlhoo pafeeiat cues , jy forte fuh tpfum 
S olfhiium , urebat fttienles Sirmagrat i 
V rebat nemora : gy nullas pajlcnbus umbra! 

P rabebant fyluannuUum dabat aura IcuameUt 
I Be gregem miferatU! acrieoneitus aejlu, 

S uhlimemm Salem nultus^ lumina folleitt 

t 


Fig. 135. — Facsimile of text of Editio Pri;/wpj, 1530, 
showing first mention of the shepherd Syphilus. 

that of Fallopius : sim philos, companion in love. 
Neither is satisfactory ; and the one now accepted 
is the explanation given in the Oxford Dictiona^ 
that Fracastor took the name from the tale in 
Ovid’s Metamorphoses of Sipylus the son of 
Niobe, who was slain by Apollo because Niobe 
had insulted Latona, Apollo’s mother, by boasting 
that she had twelve children to Latona’s meagre 
two. 

The Name Syphilis 

Fracastor’s celebrated poem is one of the most 
remarkable imitations of Virgil ever made by a 
later writer, and the name ‘ syphilis ’ therefore 
became widely known amongst scholars. But 
it did not come into general use amongst medical 
men in Europe before 1700, that is, for 170 years 
after the date of the poem. Nahum Tate, the 
poet laureate of WiUiam the Third, translated the 
poem into English verse in 1686, and so familiar- 
ized us with the name {Fig: 136 ) ; but the first 
time it was used in an English medical work was 
by Daniel Turner, surgeon to the Lock Hospital 
in Southwark, in 1717. Now, of course, it is 
used all over the world. 

The early forms of treatment are very carefully 
described in this great poem, for Fracastor thought 
that the disease was dying out in his day, but that 
it would recur in another conjugation of the 
stars, centuries later, when knowledge of the 
treatment might be lost. And he wrote his 
poem in Latin, accordingly, to preserve this 
knowledge for all time. 

Mercury 

Luckily at the very beginning of the epidemic 
mercu^ was stumbled upon. People washed 
little in those days, and the secondary lesions 
rather resembled those of scabies, the treatment 
for which was a preparation introduced, according 
to Guy de Chauliac, by the Arab physicians, and 
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called Ungtiemum Saracenicum. This, by a 
happy chance, contained a ninth part of mercury j 
and used as an inunction it cleared up symptoms 
rapidly. The physicians, however, obsessed by 
traditional theories of the four elements, the four 
qualities of these elements, the four humours. 



S T p H I L I S: 

0 R, 

A POETICAL 

HISTORY 

0 F T H E 

Jftentl) l^iCeafe. 


Written 

In Latin hyFRACASTORlVS. 


And now Attempted in Englifliby N.TA TE. 


LONDON, 

Printed for jMcb Tmfm, at the Jmlgc'i-HtaJ in 
Chanctry-lant nC3r Fltcijlreit. 1686 . 


Fig. 136. — Facsimile of litlc-papc of First English 
Translation by Nahum Tate, 

and the six non-naturals of Galen, proceeded 
slowly. They prescribed appropriate diets, exer- 
cises, purgatives, and then used mercury in a 
strength of one in forty. The quacks, however, 
rushing in blindly, used the ointment at once up 
to a strength of one in eight and got quicker and 
more dramatic results. This forced the hands of 
the physicians, with disastrous consequences. 

The drug was given in three ways : by inunc- 
tion or plasters appUed to various parts of the 
body {Fig. 137), by inhalation, and by fumigation. 
Fracastor mentions in his later work that it was 
also given in pill form, but condemns this as very 
dangerous because both Dioscorides and Galen 
said it rotted the guts. Actually Francis the 
First, a contemporary of our Henry the Eighth, 
was treated with some success by pills sent as a 
courtesy to him by Barbarossa, the Algerian 
corsair ; and physicians were eventually forced 
to use the method also. But surgeons were inter- 
dicted by law from giving internal treatment at that 


time, and even later, for we find this rule still exist- 
ing in Harvey’s day at St. Bartholomew’s Hospital. 

As we know now, Dioscorides was right about 
mercury. It is dangerous. The curative dose 
and the poisonous dose are too close. The early 
physicians did not recognize this and patients 
were treated so heavily that the most horrible 
gangrenous signs of mercurial poisoning resulted. 
According to Ulrich von Hiittcn, the jaws, tongue, 
lips, and palate became ulcerated, the gums 

inaftnliifr.inciosinojbo hnlloe 
pjcfcruarid acGiira aioartboio; 
nicojStcbfrSiicnncnfi amunK 
mcdicincfoaojcnupcrcdita. 



swelled, the teeth became loose and fell out. 
Saliva dribbled incessantly from the mouth and 
the breath became intolerably foetid — the whole 
apartment where a patient was treated stank 
unbearably, and the cure was so hard to suffer 
that many chose to die rather than submit to it. 

It is not surprising, therefore, that physicians 
were appalled by the results of this treatmen^ 
and ready to grasp at any substitute that carried 
hope and comfort. 

Guaiacum 

It was then that guaiacum arrived. Guaiacum 
came from the wood of a tree, the lignum 

vitflc or the lignum snnctunij both round in the 
West Indies. This wood was considered sacred 
by the natives, who themselves used it in the 
treatment of syphilis. Samples reached Spain 
from Hispaniola in 1517, and it was said to have 
cured two thousand people there in the next three 
years. It received its greatest advertisement, 
however, in 1519 when the poet Ulrich von 
Hiitten published his famous work, De Mom 
Gallici Ciiratione per Administrationem Ligm 
Guaiacu describing the tortures he had suffered 
under mercury, and the blessed relief he obtained 
when cured by guaiacum ; and Fracastor seems 
to have used it from 1525 onwards. Originally 
only decoctions of the bark or wood were used ; 
the gum came into use much later. 
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At first the drug was received with a burst of 
enthusiasm. Fracastor in his poem describes 
how the shepherd Syphilus was cured by it, after 
Apollo had relented. But enthusiasm began to 
die down as failure after failure came, and it was 
found not to be as effective in controlling sym- 
ptoms as the dreaded mercury. It was then that 
another drug came into fashion, ’ China Root 
SmiJax sme 7 ms, in 1535, and for a while largely 
supplanted guaiacum. It, too, however, presently 
fell into disfavour and, largely owing to Fallopius, 
guaiacum came back, especially after it was said 
to have cured the Emperor Charles the Fifth of 
rheumatism. This reputation and the dread of 
mercury kept guaiacum in the pharmacopoeia 
of every nation in Europe for the next four 
hundred years ; and it was still official in the 
B.P. of 1914, combined with calomel in Plummer’s 
pill ; and it is used with sulphur in “ Chelsea 
Pensioner ” even unto this day. But, of course, 
the glory has now departed. 

Sarsaparilla 

Another drug which was introduced a litde 
later than Fracastor’s time was sarsaparilla, 
prepared from the root of a South American 
plant S 7 mlax ortiata. It, too, has had a long 
run in popular favour as a ‘ blood purifier ’. It 
is still sold at fairs by itinerant quacks. It was 
official in the British Pharmacopceia as Decoct. 
Sarsae Co. Con. up to 1914. Sassafras officinale 
was another American plant used. It also 
survives with sarsaparilla in Decoct. Sars$ Co. 

Such were the drugs which were employed in 
the treatment of this fell malady for three hundred 
and sixty years, before anythhig else was added 
to our armamentarium. 

Confusion between Syphilis and Gonorrhcea 

And now we come to a very odd episode in 
the history of the disease. In Fracastor’s time 
syphilis and gonorrhoea were so vividly distinct 
in men’s minds that confusion between them was 
impossible. But even before his death the 
curious heresy began to develop that the two 
diseases were the same. John of Bethencourt 
is said to have started it in 1527. Paracelsus 
called syphilis ‘ French Gonorrhcea ’ in 1536, 
and he was largely responsible for spreading the 
heresy. Ambroise Pare supported him ; and it 
is easy to see how, before modern microscopy, a 
man getting gonorrhcea after one intercourse, 
and some weeks later developing a chancre 
without taking any further risks, might readily 
think it was all part and parcel of tihe same disease. 
It is difficult for us now to realize that this heresy 
divideci the medical world for three hundred 
years into two very violently opposed camps : 
the monists who said that syphilis and gonor- 
rhcea were one and the same disease, and the 
dualists who stuck out for their being two distinct 
conditions. The great Sydenham believed in 
the monist view, and so did most of the Conti- 
nental writers. 


Paracelsus divided the disease into two types : 
simple gonorrhoea which developed no constitu- 
tional symptoms, and virulent gonorrhoea which 
caused the symptom of syphilis. 

In simple gonorrhoea there was an ulcer inside 
the urethra which caused a discharge of pus ; 
in virulent gonorrhcea, or syphilis, the ulcer was 
outside as a chancre. 

Paracelsus, of course, was a great genius, a 
violent opponent of everything Galenical, and a 
fierce advocate of the metals and inorganic 
compoimds which were to play so important a 
part in the medication of the next two centuries. 
He had no use for decoctions of herbs ; so he 
tried one metal after another imtil he finally 
pinned his faith on mercury. 

Thereafter he thundered in and out of season 
in its favour, aided and abetted by Ambroise Pare, 
another genius looked askance upon in his time 
by the timid regular practitioner. Between them 
they established it as the specific, a position which 
it maintained without any serious rival for four 
hundred and twenty years. 

And so, after the preliminary overdosage 
which had been so fatal, practitioners settled down 
to the belief that treatment to the point of marked 
salivation was sufficient. The disease it was 
believed, was produced by a thick phlegm, pituita, 
one of the four humours. Mercury made this 
phlegm more liquid, and the evil humour was 
thus expelled in the saliva. 

Naturally, the more saliva produced the more 
evil humour was expelled ; and pewter spitting 
pots were, therefore, placed at the patients’ 
bedsides to measmre the saliva. Pots marked 
up to two or even three pints were used, and the 
surgeon doing his rounds looked at them daily. 
If there was not as much saliva as he thought 
necessary, the dose of mercury was increased. 
But human nature being what it is, patients, it is 
said, soon learnt to add water surreptitiously to 
the pots to avoid increase in dosage. 

You will remember that there had always been 
two opposing beliefs as to the American or non- 
American origin of the disease. Naturally, then, 
when the views of Paracelsus on the identity of 
the two diseases, syphilis and gonorrhcea, gained 
credence, this greatly strengthened the argument 
that syphilis in Europe was pre-Columbian ; for, 
of course, everyone knew that gonorrhcea had 
existed in Europe long before Columbus’s time. 
And so the Bible and the Greek and Latin classics 
were searched for evidence, and Job, King David, 
Solomon, Socrates, and Nero were aU said to 
have had syphilis, and every vague reference to 
mutilating diseases, especially of the genitalia, 
was quoted as proof positive of its old-world 
origin. 

When one remembers, however, that cancer, 
lupus, ulcus moUe, phagedena, scabies, leish- 
maniasis, ^anuloma venereum, and lympho- 
granuloma inguinale all e.xisted in the old world 
before the time of Columbus, the evidence from 
these vague references is not very convincing. 
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Jean Astruc 

In spite of all this confusion of thought, 
however, clinical knowledge grew. The fact that 
the disease could be carried by kissing and 
domestic utensils was recognized. Digital chancre 



Fig 138 — Jean Astruc. (From Puse\'s ** Htstory 
of Syphilis ".) 

in doctors and midwives had been noted. Here- 
ditary transmission was known, and syphilitic 
aneurysm described. Indeed, apart from die 
specific origin of tabes and G.P.I., practically all 
the clinical signs were clearly differentiated before 
1736, the year in which Jean Astruc, physician to 
the King of Poland, published what is still 
the most scholarly work ever produced on the 
subject. 

Astruc was a very learned man, a profound 
classical and Hebrew scholar, and a violent 
pamphleteer against the great regiment of quacks, 
amongst whom venereal disease has always been 
a happy hunting ground. Astruc was a strong 
supporter of the American origin of syphilis, in 
spite of his belief in the unity of syphilis and 
gonorrhoea. His reputation indeed was so great 
that he may have subconsciously influenced John 
Hunter to draw the disastrous conclusions he 
made from his own experiments between 1753 
and 1767. 

Hunter’s Fatal Experiment 

Hunter tried to take nothing for granted. 
You will remember that the orthodox view was 
that gonorrhoea was caused by an ulcer inside the 
urethra, and syphilis by an ulcer outside. To 
test this. Hunter, in the spring of 1753, did post- 
mortems on eight men who had been hanged at 
Tyburn. Two of these were known to have 
had severe gonorrhoea, but on examination he 
found no ulceration in the two urethras. Instead 
they appeared merely a little bloodshot, especially 
near the glans. That disposed of one fallacy. 


But he was not so fortunate with the other. To 
test the theory of the supposed identity of syphilis 
and gonorrhoea he made, in the year 1767, two 
punctures with a lancet, one on his foreskin, one 
on his glans. Into these punctures he rubbed 
“ the matter of a gonorrhoea ”. Unhappily the 
case was one of mixed infection, and Hunter 
developed a chancre and the syphilis from which 
it is possible he died. 

It was a most unfortunate accident both for 
Hunter and for science, because, on the strength 
of his great name, the waverers were satisfied 
and the whole of Europe practically accepted the 
monist view. 

Benjamin Bell 

Almost evcrj’onc followed Hunter. Almost, 
but not quite. There had always been doubters 
in England. We had memories of the older 
disease before the arrival of the French pox. So 
there were still doubters, and characteristically 
one was a brother Scot. Benjamin Bell, of 
Edinburgh, published his work on venereal 
diseases in 1793, and in this he stated that he had 
introduced a stylet charged with the virus of 
syphilis into the urethra of one of his students. 
Eight days later there was no sign of gonorrhoea, 
but soon afterwards the student developed sjTohilis, 
and had to be cured by inunction. 

Two more of his students then introduced 
small pieces of lint charged with “ the matter of 
a gonorrhoea ” underneath their foreskins. One 
got a violent gonorrhoea which took a year to 



Fig. 139. — Beniamin Bell (Piisey') 


clear up. The other got a severe balano-postliitis. 
Neither got syphilis. 

Finally, one of these boys, nothing daunted, 
introduced the secretion of a chancre inside his 
urethra. Ten days later there were no signs of 
gonorrhoea, but twenty-six days later he developed 
a chancre in his urethra at the point of contact. 
This, Bell considered clear proof that the diseases 
were quite distinct. 

But unfortunately the world took no notice 
of Benjamin Bell ; and surgeons everysvhere 
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treated gonorrhcEa wdth mercury to salivation, 
in spite of Hunter’s own warning that this was 
useless. And the heresy thus unhappily strength- 
ened lasted for nearly seventy years. 

Failure of Mercury in Gonorrhcea 

Gradually, however, the non-success of the 
mercurial treatment in gonorrhoea caused doubts. 
Abemethy, in his work. Observations on Diseases 
Resembling Syphilis, dared to say that “ Diseases 
that spontaneously got well were not syphilitic ”, 
and Astley Cooper refused to treat his cases of 
gonorrhcea with mercury. 

Ricord 

Men’s minds were therefore ripe for Phillipe 
Ricord’s masterly work which appeared in 1838 
and proved conclusively by over one thousand 
and forty experiments, carried out mainly on 
limatics, that the two diseases were absolutely 
diiferent. 



/ 

Fig. 140. — Philippe Ricord (Pusey). 


OVERDOSAGE 

Overdosage of mercury by this time had again 
produced a violent reaction against its use. 
Many physicians indeed, seeing the horrible 
effects of this overdosage, now held the view that 
tertiary symptoms were produced by mercury, 
not by syphilis ; and, encouraged by John 
Thompson, Professor of Surgery at the College 
of Surgeons, Edinburgh, refused to use it, falling 
back on antiphlogistics, rest in bed, and sudor- 
ifics, including guaiacum and sarsaparilla. Sir 
William MacGregor went so far as to make 
this treatment official in the Army, and the 
demise of mercury as a specific was once again 
pronounced. 

This helped the unfortunates with gonor- 
rhcea, who were thus saved what was for them a 
nauseating, dangerous, and useless treatment, 
but it did not help the syphilitics. 

Trouble started again. 

You can therefore understand the excitement 
that spread throughout the profession when there 
appeared in The Lancet for 1835-36 a series of 
articles on a new drug which promised to do all 


that mercury did without the risk attached. 
Cases that had proved intractable to mercury 
were cured like magic. Old tertiary cases that 
nothing would touch cleared up. Gummata 
melted away. The new drug was hailed as a 
cure-all and everyone hastened to use it. 

Iodide of Potash 

The drug was introduced by William Wallace, 
of Dublin. It was iodide of potash, and it is 
difficult now to visualize what a stir it made when 
it was introduced. 

Only those who remember the claims made 
for ‘ 606 ’ when it was introduced in 1910, and 
one injection was supposed to cure the disease, 
can have any idea of the excitement produced. 
Wallace was an extraordinary man, and but for 
his imtimely death would have become world- 
famous. 

The extreme eontagmus nature of syphilis 
was a commonplace in Fracastor’s time. The 
fifteenth and sixteenth centuries accepted this 
contagiousness at all stages of the disease. But 
the confusion introduced by 'gonorrhoea obscured 
the infectivity, and Hunter thought that only the 
chancre was contagious. 

Ricord, who had proved that syphilis and 
gonorrhcea were distinct diseases, was the first 
to differentiate syphilis into primary, secondary, 
and tertiary. Nevertheless, he made the same 
mistake as Hunter, teaching that the secondary 
lesions were not contagious. He believed this 
because he fotmd he could not start fresh lesions 
in his syphilitic patients by scratching their skins, 
and trying to inoculate the virus from mucous 
patches or condylomata. He was ignorant of the 
fact that it is almost impossible to do so in a syphil- 
itic twelve days after the primary sore appears — 
because the skin of a syphilitic is by that time 
practically immune to any such attempt, 

William Wallace 

Wallace, of Dublin, who knew of Ricord’s 
views, tested them out by inoculating healthy 
out-patients from the secondary eruptions of his 
syphilitic patients, and soon proved that Ricord 
was wrong. He published his results in The 
Lancet early in 1837, and no one seems to 
have been in the 'least horrified at his method 
of proof. 

Wallace had a very original mind. He was 
extremely interested in dermatology and started 
the first skin hospital in the British Isles in 1818. 
He was an Ulster man, born at Downpatrick 
in 1791, and was appointed surgeon to Jervis 
Street Hospital in 1815. He was a contemporary 
of Colles in Dublin, and a bitter rival. When 
Colles’s historic work on syphilis appeared, in 
which the famous ‘ law ’ that a syphilitic child 
could not infect its mother was stated, Wakley 
of The Lancet sent the book to Wallace to review. 
This review was a savage onslaught, for Wallace 
believed that Colles had jumped his claim, and 
that he was the original discoverer of the ‘ law ’. 
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He died very tragically of typhus in the winter of 
the same year (1837), so the controversy died 
with him. But probably he was unjust to Colles, 
for when one is teaching students, or talking to 
professional brethren, especially in a small city 
like Dublin, one’s views get disseminated, the 
thing is in the air, and the first to print an obsert'a- 
tion gets the credit for it. 



Fig. 141. — Abraham Colics (Piisey). 


Ricord, great man though he was, never quite 
admitted that he had been wrong about the non- 
infectivity of secondary lesions. He refused to 
accept Wallace’s results, when they were brought 
to his notice. But the controversy over these 
auto-inoculations started another very curious 
episode in the history of the disease. 

Soft sore by now had become more or less 
recognized as somewhat different from hard 
chancre. Ricord himself had noticed that it was 
very readily inoculable all over the body, that it 
caused no constitutional symptoms, and that it 
could be cured by topical applications. But he 
still thought it was syphilitic. 

In spite of this, Bassereau the elder stated in 
1852 that, in his opinion, ulcus 'molle and syphilis 
were two distinct diseases. But the great Ricord 
would have none of this. He maintained the 
rmity of the two diseases obstinately up to the 
time of his death ; and his prestige was so great 
that his opinion swayed the French medical 
world, and even affected the English. 

The importance of this historically is that a 
very curious line of treatment developed from it 
called sypMlization. 

Jenner, it was pointed out, prevented small- 
pox by vaccinating with cow-pox. Therefore, 
why not try to prevent, modify, or cure syphilis 
by inoculation with the pus of soft sore, which 
according to Ricord, was an attentuated variety 
of syphilis! 


SyPHiLlZATtON 

This line of treatment was started by Monsieur 
Auzias-Turenne about 1850. His method was to 
inoculate his patients with pus from a soft sore, 
starting on the trunk and re-inoculating from each 
fresh sore again and again, ending up on the 
thighs and arms. 

In this way the sores grew smaller and smaller, 
until eventually they ceased to take. The victim 
was then thought to be immunized, or, if he were 
a syphilitic already, he was supposed to be cured. 
The process took on an average six months. 

Auzias-Turenne suggested that prostitutes 
should be protected in this way, and anyone else 
liable to contract syphilis. If one had* already, 
unfortunately, got the disease it was supposed to 
shorten treatment, and to prevent late recurrences. 
He was such an enthusiast that he ignored the 
fact that there was an clement of danger in this, as 
there was always the chance that a healthy person 
might get active syphilis by mistake. It was the 
same risk, of course, that people took who were 
purposely inoculated with the active virus of 
small-pox in the eighteenth century, before 
Jenner introduced vaccination in its place. But 
if the theory w’as correct it seemed quite a reason- 
able procedure. 

The Auzias-Turenne treatment was tried at the 
London Lock Hospital by Coulson in 1865, but it 
was quickly abandoned as useless. He found it 
practically impossible to rc-inoculatc syphilitics 
from mucous patches, and that inoculadons from 
soft sore had no appreciable effect on the disease. 
Other obscrt'crs found also that, after as many as 
three hundred inoculations, there was no immu- 
nity ; and gradually the treatment fell into disuse. 

Auzias-Turenne, however, vehemently main- 
tained and supported'his views before the Medical 
Societies of Paris until the time of his death about 
1878. He was fanatical on the subject. After 
his death it was found that his whole body was 
covered with the scars of e.xperimental inocula- 
tions he had done on himself— a pathetic proof 
of his faith in his own treatment. 

So ended a curious and almost forgotten page 
in the history of this protean disease. 

Lazar Houses 

And now I should like to go back a little 
historically. You will remember that, when 
syphilis burst upon Europe, panic methods of 
segregating the victims, such as those tried in 
Paris and Edinburgh, proved how unprepared 
the world was to cope with the disease. 

England, however, was more fortunate than 
most countries, for England had a large number 
of lazar houses built by the pious for the treat- 
ment of lepers — the one type of patient medieval 
hospitals would not admit. 

Hospitals, as you know, were then really 
religious houses where the monks looked after 
the sick. These hospitals were attached to the 
monasteries ; and in them the sick, the halt, and 
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the blind were admitted and cared for without 
distinction — all except the lepers, for medieval 
Europe had a profound horror of lepers. Instead, 
for diem, wandering along the highways with 
their begging bowls and ratdes, special lazar 
houses were erected close to the monastery gates ; 
and there at sundown the real lepers, as well as 
the men covered with the foul ulcers of imtreated 
scabies, the victims of lupus and rodent ulcer — 
all loosely diagnosed as lepers — were segregated. 

Outside each lazar house were two large 
wicker baskets filled with rags, tow, wool, hay, 
etc., and with the contents of these baskets the 
patients wiped their sores before admission. 
The baskets were called Les Loques (French for 
rags), the patients were also called Les Loques, 
the ragged ones, and the lazar houses in Norman 
England, by transference of idea, came to be 
known as Les Lock in consequence. 

Lock Hospitals 

Towards the middle of the fifteenth century, 
leprosy was rapidly declining in Europe. This 
was particularly so in England, and when syphilis 
started, naturally the almost empty lazar houses 
were turned over to the use of venereal disease. 
It was in this way that the name ‘ Lock ’ became 
associated with syphilis. 

When, however, the monasteries were sup- 
pressed in the reign of Henry the Eighth, the 
lazar houses went with them, and most of these 
were converted into barns or business premises. 

St. Bartholomew’s Hospital, however, was 
allowed by its charter to keep seven of these 
lazars, locks, or outhouses as they were called. 
They ranged from Mile End in the East to 
Hammersmith in the West, from Southwark in 
the South to Finchley in the North. And Thomas 
Vicary, as the resident surgeon in 1552 at the 
hospital had to visit and treat the patients. That 
they were badly needed is evident from William 
Clowes’s statement twenty-five years later that 
of every twenty patients at St. Bartholomew’s 
fifteen were syphilitic. But in spite of this need, 
because of the cost of upkeep, the number of 
lazars in use gradually fell, until in 1621 only 
two were left : The Lock for men in Kent 
Street, Southwark, and the ‘ Spital ’ for women 
in Kingsland. Each had thirty beds and the 
surgeons were paid £4 a year as salary. By 1682, 
however, the salary had been raised to £30 a year, 
a house, and £50 per annum for medicines. 

The posts at these Locks were always held by 
the two senior assistant surgeons to St. Bartholo- 
rnew’s ; and Percivall Pott is said to have broken 
his leg retmning to St. Bartholomew’s from the 
Lock Hospital in Southward. 

The two Locks were costing Bart.’s £700 a 
year in 1754, just at the time when the three 
great new blocks were being built at Smithfield, 
and the hospital was very hard pressed for money. 

A motion to close down the Locks was accord- 
ingly put before the Court of Governors. It 
was defeated. 


But it was again brought forward in 1760 ; 
and this time it succeeded. The two Locks 
controlled by St. Bartholomew’s for several 
hundred years ceased to exist as such, and wards 
were allocated to the treatment of venereal 
disease in the hospital itself, thus following the 
custom of St. Thomas’s Hospital, which had 
always had venereal wards. 

William Bromfield 

Fourteen years previously, however, William 
Bromfield, a surgeon at St. George’s Hospital, 
became greatly exercised over the rapid increase 
in venereal disease in the West End of London. 
He decided something must be done, and after 
consulting the Princess Royal, to whom he was 
surgeon, he got around him a number of distin- 
guished and philanthropic gentlemen, and started 
the present London Lock Hospital on July 4, 1746. 



Fig. 142. — Wilham Bromfield, founder of the London 
Lock Hospital. (From the original portrait in the Hospital 
Board Room.) 


They bought a house below St. George’s 
Hospital on a ninety-nine year lease for £350 
from Sir Robert Grosvenor, and started their 
hospital with a subscription list amounting to 
£138 IS. 6d. That it was badly wanted is shown 
by a comment in the report for 1758 which says 
that of the four hundred and forty-two patients 
admitted in that year over “ one hundred were 
married women, some with infants sucking at the 
breast, many of whom were admitted by the weekly 
committee without any recommendation, almost 
naked, penniless, and starving ”. 
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When the hospital was founded in 1746 near 
Hyde Park Corner, it was on open ground infested 
by footpads on the outskirts of London ; but by 
1842, when the lease was due to expire, it was 
surrounded by the mansions of Belgravia, and 
the Grosvenor Estate, therefore, refused to renew 
its tenure. 

The Governors accordingly decided to buy 
a freehold. ' That was why they moved to Harrow 
Road, where they bought from the executors of 
Mrs. Siddons, the actress, her cottage and four 
acres of ground on Westbourne Green. Here 
they built the present hospital, and a few years 
later opened their out-patients’ department in 
Dean Street. Incidentally it should be noted in 
passing that Dublin founded its Lock Hospital in 
17555 Glasgow followed suit in 1805, and both 
these institutions are still working. 

We now approach times that are more familiar 
to us. Jonathan Hutchinson, in 1863, drew 
attention to his triad in congenital syphilis ; 
eighth-nerve deafness, Hutchinson’s teeth, and 
interstitial keratitis. 

Fournier in Paris had by then assumed the 
mantle of the great Ricord, and it was he who 
popularized the belief that the disease could be 
cured without severe salivation. He stressed the 



Fig. 143. — Alfred Fournier (Puscy). 


point that treatment should be slow, intermittent, 
and spread over at least two years ; and taught that 
marriage was not safe for five years after infection. 
Hutchinson strongly urged the same views in 
England, and it is to the influence of these two 
great men that the short intensive treatment 
previously in vogue came finally to be condemned. 

But, of course, the two-year treatment was 
slow ; secondary signs disappeared tardily, and 
tertiary sequelse, or what Hutchinson called 
“ reminders ” were very frequent. For this 
reason the proportion of hospital patients suffering 
from syphilis was much higher in Victorian times 
than it is to-day. 

At St. Bartholomew’s, for instance, in 1879, 
according to Acton, 48 per cent of Paget’s 
out-patients were venereal. We can therefore 


understand Osier’s remark that if you knew your 
syphilis you knew your medicine, for physicians 
up to the year 1900 had to be very ‘ syphilis- 
conscious ’ because they had nothing but their 
clinical sense to guide them — the spirocha:te was 
still undiscovered and the Wassermann unknown. 

That was the end of an epoch, and it brings 
us logically to the end of the early history of 
syphilis. But it is sobering to think that in spite 
of all the vaunted progress of the nineteenth 
century, if Vicary had visited any venereal 
hospital in 1900, he would have been familiar 
with practically every treatment given. 

For all the great advances have been crowded 
into the years from 1905 until to-day. 

And the end is not yet. 

For, if there is anything in recent experi- 
mental work, we may be on the verge of treat- 
ments even more revolutionary than those of the 
last forty years ; and it is possible that this curse 
on humanity may eventually become merely a 
memory of : — 

“ Old unhappy far-off things 
And battles long ago ”. 
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SOME EXPERIENCE OF REPARATIVE SURGERY IN THE 

MIDDLE EAST 

WITH A SHORT REVIEW OF 1200 CASES TREATED DURING 

THE LAST TWO YEARS 

By Major MICHAEL C. OLDFIELD, M.B.E. 

HON. ASSISTANT SURGEON, THE GENERAL INFIRMARY AT LEEDS 


A BRIEF review has been made of the first 1200 
cases treated by a Maxillo-facial Unit in the Middle 
East. Most of the patients were wounded during 
the Syrian, Libyan, and Tunisian campaigns, and 
had received preliminary first-aid or primary 
treatment before arriving at tliis unit. However, 
in the early part of the campaign which started at 
El Alamein, a number of battle casualties arrived 
within 24-48 hours of receiving their wounds. 
Many of the recent patients have been evacuated 
by air and their condition on arrival and subse- 
quent progress has been notably better than in the 
case of similar casualties from the early Libyan 
and Syrian battles where evacuation took 5-10 days 
and was made by motor ambulance and train. 


Causes of Injury and Deformity 

Cases 


Gunshot wounds 456 

Bums 190 

Accidents 452 

Disease, new growths, etc. 102 

Total 1200 


Even though the Middle East has been the 
most active theatre of war for British troops 
duimg the last two years, the proportion of 
accident cases to battle casualties has been 
remarkably high. 

Anaesthetics. — Intratracheal anesthesia, in- 
troduced by Dr. Magill and so ably practised by 
Capt. A. W. Raffan and Capt. F. G. Mackintosh 
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for my unit, has made facial and jaw operations 
much safer for the patient and the work of the 
plastic surgeon has been simplified. In the 
majority of cases a preliminary induction has been 
performed by the intravenous injection of sodium 
pentothal (usually about 0-25 g.). Not only is 
this method of induction a great boon to the 
patient, but some such quiet induction is abso- 
lutely essential for a patient who requires repeated 
anEESthetics for a ‘multiple stage’ plastic repair. 
When for some spedial reason, such as a chest 
complication, local ana:sthesia was used, it was 
always preceded by .heavy premedication — for 
instance, morphia (gr. 1) and hyoscinc (iL, gr.) 
one hour before the operation and intravenous 
morphia (gr. or J) given in the theatre before 
the operation started. Continuous intravenous 
pentothal is rarely suitable for plastic surgery of 
the face. 

Dressing of Wounds. — If plastic surgery is 
to be undertaken amongst battle casualties, it 
wvisx Le. with. a. tig,id tachniquic. of 

wound dressing. The technique of dressing is 
nearly as important as that of the operation ; 
unless stringent precautions arc taken ha;molytic 
streptococci and B. pyocyauci will work havoc 
in a ‘ plastic ward ’. It is significant that these 
organisms are rarely present in the wound before 
a patient is admitted to a hospital. If, however, 
the wounds of battle casualties arc swabbed after 
being dressed for some time in a general hospital 
the majority are found to be infected by hxmo- 
lytic streptococci and B. pyocyauci. If the ritual, 
so lucidly expounded by Colcbrook and his 
colleagues, is carred out, the fear of streptococcal 
infections will cease to exist. Whereas the 
majority of streptococcal infections can be con- 
trolled by soap baths and the use of the sulphon- 
amide drugs or penicillin, infections by B. 
pyocyaneus appear at present to be almost 
unassailable. 

Classification of Plastic Operations, — 
In order /to give an outline of the methods of 
plastic repair which we have used in the treat- 
ment of the common types of deformity which 
occurred during the recent Middle East cam- 
paigns, we decided to classify them under the 
following headings : — 

1. Face. — 

a. Nose. 

b. Orbit. 

c. Cheek. 

d. Lips, mouth, and chin. 

e. Ear. 

/. Fractures of the mandible and maxilla. 

g. Fractures of the malar bone. 

2. Neck, trunk and genitalia. 

3. Hand and upper extremity. 

4. Lower extremity. 

5. Burns. 

6. Repair of fistulous openings. 

Most of the procedures adopted have been 
based upon classical and well-established methods 
described and perfected by such doyens of plastic 


surgery as Gillies, Kilner, Mowlem, De Vilra' 
Blair, and Brown.- Although small modification' 
of technique have been added from time to time 
so few of the essential procedures have beet 
in any way original that detailed description 0 
operative technique has been omitted. 


METHODS OF TREATMENT 


Tablc showing thc Routini. Methods or Plastic 
RlPAIR in the 1200 CASI.S UNDER REVIEW 


1. Free prafls — 

a. Skm , 

RflTor 252 

Wolfe 5/ 

Dcrmniomc 9 

Pinch 83 

L „ 395 

b. Fone ; 

Mandthlc 8 

Mnlir 9 

Supra-orhjtnl niarpin 2 

N’nsal hndec 19 

t. I 

434 

2. Tubed Pcdiclci 2% 

3. Open I-lups — 

Direct 34 

b. Transferred Ma hand or wrist 4 

3S 

4. l-oca 1 Plastic Operations to Face (c p , 

Kotation llap, scar excision, ere.) 270 

5. Nose Ucconsiniction by Forehead Flap X4 

6. Nose Repair (c.p , imm'pulauon of nasal 

fractures — nasal re-fractures and rc- 
arranpcmcni of displaced tissues of nose) loS 

7. Malar Replacement 43 

8. E\tcrnal Pin Fixation — 

u. Mandible iS 

b. Molar 12 

— 30 

9. Various Jaw Operations (c p.. sequestrec- 

tomy, manipulation of fractures, treatment 
of dental c%*sts, etc.) 235 


10 Repair of Fistula: 37 

It. Upper FAircmii> — skin-prafts and other 

plastic operations tot 

Jncludinc : 

<1. Wcbbinp of axilla, repaired 
b> dermatome or thick 
razor prafis associated w iih 


a modified ' Z ’ plastic 6 

b. Direct flaps 10 

c. Abdominal tubed pedicle to 

hand or fmpers 4 

d. Wolfe prafts to palmar sur- 

face of hand or fingers 17 

c. Dermatome and razor prafts 
to back of hand and finger 
w ebs *3 


i:. Lower EMremiD— sLm-Br.ifts and other 
plastic operations 
Including * 

rt. Razor prafis 49 

b. Abdominal tubed pedicles 9 

r\. ...... rinv^e - 


• I. FACE 

Three hundred and forty-six battle-casualty 
wounds of the face have been treated between 
August, 1941, and August, 1943. In 129 cases 
there has been so much tissue lost that skin- 
grafting, bone-grafting, or other types of radical 
plastic repair were required ; whereas in the 217 
other cases the tissue loss has been slight and 
only minor plastic procedures, such as scar 
excision or a simple local flap operation were 
required. It is our impression that the gunshot 
wounds of the face that heal the quickest are 
those that have had the least operative treatment 
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in the Forward Area. Treatment in the Forward is recent, i.e., within twelve hours, after thorough 
Area will always be the best possible under the toilet insert fine silk stitches which take small 
existing circumstances, which those at the Base are bites of the skin edge ■, remove these stitches 
never in position to judge, much less to criticize, within three days. 



Fig 144. — Recent gunshot wound of face sustained 
at El Alamein. 


A few suggestions, however, for the type of 
treatment to be aimed at in the Forward Area, 
if conditions allow, may be permissible : — 

a. Cleanse the wound thoroughly with hydro- 
gen peroidde, saline, acriflavine (i-iooo), or soap 
and water, under an anaesthetic if necessary. 

b. Never excise a facial wound. Never 



Fig 146 — Reconstruction of nose by * up and 
down * forehead flap (Gilhes) 


perform secondary suture upon a facial wound 
before it has healed. 

c. Save the bony framework and contour 
supports of the face, even if they are quite loose ; 
only sacrifice a bony fragment if it is completely 
detached from all the surrounding tissues. 

d. If there has been any skin-loss, pack the 
wound with equal quantities of sulphanilamide 
and sulphathiazole powder and leave it unsutured. 
Use tulle gras as a dressing. 

e. If there has been no skin loss and the wound 



Fig 14s. — The scar and deformity which occurred 
after ‘ natural healing ’ without any operative inter- 
ference. 


/. In the face, never insert a few big stitches 
under tension. They lead to serious septic 
complications and will be followed by an irrepar- 
able scar with ‘ cross-stitch marks ’ which will 
remain as a disfigurement for life. 

On arrival at the Base hospital, practically all 
battle-casualty wounds of the face are infected, 



Fig 147 — Nose repair by ‘ up and dow n ’ forehead 
flap 

and it is advisable to apply daily dressings of 
sulphanilamide and sulphathiazole powder, tulle 
gras, and saline until the wounds have healed. 
Sulphonamide drugs were not given by mouth at 
this stage unless there was evidence of spreading 
local or general infection. Secondary suture of 
an imhealed facial wound is, in our opinion, a 
major surgical blunder. (Figs. 144, 145.) We 
have never seen a satisfactoiy' result following 
such a procedure, but have been astounded on 
many occasions by the simplicity of the repair 
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required if time is allowed for the wound to heal 
without interference. 

a. Nose . — A total of 135 patients with 
injuries of the nose have been treated during 
the previous two years. 

I. Deficiency or Loss of Skin Covering of 
Nose (14 cases ). — When the skin loss has been 
considerable a forehead flap repair has always 
been used. A classical ‘ up and down ’ Gillies 
flap has been used on most occasions, though 
sometimes when the forehead bay is wide and 
high, an oblique one may be preferable. (Figs. 
146, 147.) Lining for the new nose is supplied 



Fig. 148. — Airman with severe facial burns, sliow- 
ing typical eyelid deformities. 

by inturned local flaps. Repair of the nose by the 
use of a tubed pedicle from the arm or abdomen 
supplies, it is true, a protrusion in the centre of 
the face ; the resemblance to a nose, however, 
of these bizarre appendages is often remote and 
a tubed pedicle was not used if the forehead 
was available. 

2. Defect of Nasal Mucosa . — Five cases with 
nostril stenosis have been repaired by thin 
Thiersch grafts, applied on stent moulds. In 
two cases in which there was complete atresia 
of one nostril, and no airway at all on one side, 
a new airway was supplied by this means. It 
is most important to maintain these new channels 
in a distended condition for some months by the 
use of hollow dilators made of acrylic resin. 

3. Nasal Bridge Depressions . — In 19 cases 
bridge defects have been repaired by suitably 
carved iliac bone-grafts, inserted through colu- 
mella-splitting or intercartilaginous incisions. 

4. Nasal Deformities without Tissue Loss . — 
A total of 108 of these cases have been repaired 
by re-alinement of displaced skin, cartilage, and 
bony framework. Recent fractures with lateral 
displacement can be repaired easily by manipula- 
tion if seen within a week of the injury. The 
maniptilation is carried out in three stages accord- 
ing to the technique described by Gillies and 


Kilner ; (i) Disimpaction and eversion of the 
comminuted nasal process of the maxilla on 
each side, using Walsham’s forceps, (ii) The 
septum is straightened and the bridge line 
corrected by Ashe’s forceps, one blade being 
inserted into each nostril, (iii) The nasal pro- 
cesses arc then pressed inwards and the nose 
straightened. 

b. Orbit. — 

I. Bony Margin (2 bone-grafts to supra- 
orbital margin ; 9 bone-grafts to infra-orbital 
margin). — If the bony framework of the orbit was 
defective it was replaced by a suitably shaped 



I'lc. I49‘— After razor prafimc all four lids. 


bone-graft from the iliac crest. For repair of the 
supra-orbital margin an incision in the eyebrow 
was used. For the infra-orbital margin, if there 
was no scar line present on the check, a temporal 
incision was made behind the hair line, the skin 
of the check was undermined, and a suitable 
pocket made to hold the graft. 

2. Eyelids (35 cases — razor grafts, it Wolfe 
grafts, 27 local flap rcpairj).— Eyelids were 
repaired by razor grafts fi.xed in position by a 
stent mould which was secured by silk sutures 
tied over it (Mclndoc). (Figs. 148, 149.) 

Marked over-correction is required when 
razor grafts are used to repair ectropion of the 
lids due to severe burns. The grafts should be 
twice the width of the apparent skin loss. This is 
attained by wide relaxation and by imbedding the 
mould in a shallow cavity. The necessary over- 
correction is only possible when upper and lower 
lids, on the same side, are grafted on separate 
occasions, and we believe that tarsorrhaphy is 
advisable in most cases. Grease massage is 
started about ten days after the operation, when 
the wound has healed, to reduce contracture and 
prevent ‘ puckering ’ of the graft. 

Certain mipor degrees of lower eyelid defi- 
ciency or deformity may sometimes be repaired 
successfully by an Imre’s advancement and 
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rotation of the same lid, or by a Tripier’s flap from 
the opposite lid. Eyebrow losses were repaired 
by Wolfe grafts from the same post-auricular 
region or by using hairy temporal flaps, the 
pedicle of which contained branches of the super- 
ficial temporal artery. Eye-socket defects were 



replaced by epithelial inlays buried on disc- 
shaped stent moulds. In two cases ptosis of the 
upper lid was repaired satisfactorily by shortening 
the levator and tarsus by a modification of the 
von Blascovic operation. 

c. Cheek ( ii cases of extensive cheek repair ). — 
The skin of the cheek may be replaced in various 
ways, depending upon the site and extent of the 
loss. In the most extensive, when nearly the 
whole of the cheek is missing, an abdominal tubed 
pedicle has generally to^ be used. The disad- 
vantage of this method is that the colour and 
texture of the skin are never quite satisfactory. 
The central and upper parts of the cheek may be 
repaired more satisfactorily by a forehead flap with 
a temporal pedicle. In other cases a rotation 
flap may be used in conjunction with a Wolfe 
graft. The buccal lining of the cheek is replaced, 
when defective, by an epithelial inlay. (18 cases.) 

The contour and the bony framework of the 
cheek were repaired by suitably shaped iliac 
bone-grafts. The late results of free fat-grafts 
have been, in our experience, unsadsfactory. 
Iliac bone is readily accessible and can be carved 
to almost any shape and provides a reliable 
contour replacement for most regions of the face. 

d. Lips, Mouth, and Chin (113 cases ). — 

I. Partial Losses (107 cases). — Small skin 
defects of the Up can be replaced by rotation 
of local flaps or by Wolfe grafting from the post- 
auricular region or upper arm. Loss of mucosa 
in _ either buccal sulcus was repaired by thin 
epitheUal inlays, taken from the inner surface of 
the arm, and held in position by a stent mould, 
txay, and cap spUnt. The ‘ take ’ of these inlays 
is almost certain, but it is essential to keep them 
dilated by suitable moulds for many weeks, as 
contracture will always occur uiJess precautions 
are taken to prevent it. 
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If a triangular full-thickness segment of lip 
is required as well as red margin, the Abbe 
method is most satisfactory (2 cases). If visible 
red margin only is required a rectangular flap 
may be tinned down from the under surface of 
the upper lip to replace the missing red margin 



Fig. 151. — Repair of left side of Jower lip by open 
abdominal flap conveyed to the face on the opposite 
wrist. 




Fig. 152.- — Gunshot wound of face with loss of the 
left half of the lower lip, repaired by open abdominal flap 
conveyed to the face on the right wrist. Red margin 
repaired by rectangular flap from the under surface of 
the upper lip* 

of the lower lip, or vice versa. Microstoma is a 
fairly common deformity amongst war casualties 
and can be repaired most satisfactorily by making 
a ‘ Y ’ incision at the corner of the mouth ; the 
mouth is widened and the wound sutured in the 
form of a ‘ V the flap of mucosa at the. corner 
being displaced laterally to line the angle. 

2. Complete Fiill-thickness Loss of Upper or 
Lower Lip (3 cases). — This deformity has been 
repaired in stages by an open abdominal flap 
conveyed to the face on the wrist. Finally, the 
red margin was taken as a direct flap from the 
under-surface of the opposite lip. {Figs. 150- 
152.) 

3. In 3 other patients the loss of the lower 
lip and chin was extensive but incomplete, and 

i6 
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these were treated by rotation and transposition 
of local submaxillary or submental flaps associated 
with epithelial inlays. 

e. Ear {Figs. 153-155) — 



F/g. 153. — Total loss of riqht auricle anti oblitera- 
tion of external meatus. 



Fig. 155. — Iliac bone-prafi inserted for repair of 
rifilu auricle. 

1. External Meatus (i case). — Atresia or 
stenosis of the external meatus was repaired, 
first by coring out a channel which was larger 
than the normal meatus and then applying a thin 
razor graft draped over a stent mould. After- 
wards the lumen was maintained by a hollow 
dilator for many weeks. 

2. Partial Loss of the Auricle (13 cases). — 
When the defect was wide, it was repaired by 
rolling forward a post-auriciilar fiap and applying 
a dermatome graft behind this. When the defect 
was small, the available skin of the auricle itself 
was used to reform a normal-shaped, but rather 
smaller ear. It was often necessary in these cases 
to excise triangular segments of auricular cartilage 
to repair the framework. 

3. Complete Loss of the Auricle (3 cases ). — 
May be replaced by a prosthesis or by a series of 
plastic operations depending upon the preference 
and circumstances of the patient. 

/. Fracture of the Mandible and Maxilla 
(322 cases). — Some of these had fractures of both 
mandible and maxilla, and in many there were 
OTo or more separate fracture sites in the mandiblej 
in all 485 fractures have been treated. 


Most of the treatment in these cases was 
carried out by the dental officers of the unit, 
Major W. H. Roberts and Capt. R. S. Pook. 
Classical methods, such as cap-splinting or 



Fig. 154. — Kpiiliclial inlay to rcp.iir external meatus. 


occasionally intermaxillary' eyelet wiring, were 
used in the majority of cases. 

Results of Treatment of 322 Patients 
WITH FlUtCTURED JAWS 

Cain 


Bony union with pood occlusion all 

Bony union with defectis'C occlusion _ 17 

Without bony union with fibrous union 
or false joints 5 

Transferred before treatment completed 39 

Deaths a 

Still under treatment 4S 

Total 3:2 


The results of treatment by the metliods used 
by Major Roberts and Capt. Pook seem to have 
been highly satisfactory, especially when it is 
realized that a high percentage of their patients 
have been referred to them because the fracture 
involved was of the ‘ difficult tj'pe ’ and often 
complicated by sepsis. 

g. Malar Fracture (li6 cases). — Depressed 
fractures of the malar bones appear to be fairly 
common injuries amongst soldiers in a meclmruzed 
army. In two years we have treated 8i or these 

In the early stages, that is within about lo 
days of the fracture, the treatment is similar in 
m4t types of displacement. A temporal incision 
is made behind the hair-line and the temporal 
fascia is opened ; a Bristow’s or Kilner’s elevator 
is inserted deep to the fascia and passed under the 
body of the malar and often as far as the antrum. 
The bone is then elevated into its normal position, 
where it usually remains. In older cases it may 
also be necessary to make an incision in the upper 
buccal sulcus : the antrum is opened through the 
fracture line and the body of the malar and the 
infra-orbital margin are elevated through a com- 
bined buccal and temporal approach. 

2 . NECK, TRUNK, AND GENITALIA 

a. Neck.— There were 33 cases with severe 
burns and gunshot wounds of the neck. In 
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battle-casualty burns the neck is usually involved 
and contractures and webbing quite often follow. 
Razor grafting for these is usually unsatisfactory, 
but it is sometimes required in the early stages 
for the treatment of a granulating wound. After 
the wound has healed, dermatome or Wolfe 
grafts of considerable size have been used with 
success in some of the contractures of the neck. 
However, in the most severe type with deep scar- 
ring and severe contracture, repair by means of a 
tubed pedicle, carried from the abdomen on the 
wrist, is the most reliable procedure. If nearly 
all the skin on the front of the neck has been lost 
it is-usual to raise a tubed pedicle from each side 
of the abdomen. 

Of the gunshot wounds of the neck, there were 
only two in which the deep tissue loss of the 
anterior part of the neck was extensive, and both 
of these had laryngeal fistulte. 

b. Trunk. — Twenty-five cases with primary 
skin loss of the chest, back, buttocks, and abdomen 
were repaired by skin-grafting. Secondary 
defects which occurred after raising direct flaps, 
or very wide tubed pedicles, were also repaired 
by skin-grafting in 17 cases. 

c. Genitalia (15 cases, penis and scrotum 14 
cases). — Skin loss of the penis was repaired most 
satisfactorily by dermatome or thick razor grafts 
sewn into the defect and held in position by a 
layer of paraffin and flavine wool with a covering 
splint of cotton bandage soaked in collodion. 
The penis was then supported on an elastoplast 
sling across the thighs. Potassium bromide and 
chloral were given for three days before and after 
the operation. When the urethra was involved 
(2 cases) the urine was side-tracked by a pre- 
liminary suprapubic cystotomy. Repair of the 
scrotum, where the skin is remarkably lax, was 
performed by rotation of local flaps. 



Fig. 156. — Severe bum scarring of the hand with 
hyper-extensor deformities of the fingers. Treated by a 
direct double pedicle flap from the abdomen. 


3 . HAND AND UPPER EXTREMITY 

There were loi plastic operations to the hand 
and upper e.xtremity. In the majority of patients 
treated, the deformity has resiilted from deep 
burns or gunshot wounds. Skin loss of the 
deltoid and shoulder regions was treated by 


rotation of large thick scapular flaps to cover the 
shoulder and thick razor grafts were used to 
cover the raw areas left in the posterior scapular 
regions. Skin loss of the axilla following burns 
or gunshot wounds (6 cases) has been treated 
by dermatome or half-thickness razor graftings 
it was associated in some cases with a modified 
‘ Z ’ plastic. Skin loss of the front of the elbow 
or wrist, the inner side of the arm, forearm, or 
hand (10 cases), has been repaired by direct flaps 
from the side of the chest or abdomen (Figs. 156, 
157). It has been foimd that division of the 
base of the pedicle in two stages is advisable in 
most types of direct flap procedure. Under local 
ansesthesia half the width of the pedicle has 
been divided and then, after a week or ten 
days, the remainder of the pedicle has been 
separated. Results have improved considerably 
since the adoption of this technique. 

Skin loss of the outer side of the arm, elbow, 
or forearm was repaired satisfactorily by a half- 
thickness razor graft or dermatome graft. The 
back of the hand is also provided with a sound 
skin covering by dermatome of half-thickness 
grafts in most cases. In about 90 per cent of the 
cases in which there is skin loss of the dorsum, 
free grafts are the most satisfactory, but in the 
remainder, when the scar is adherent to bone, the 
tendons are matted together or missing, and 
extreme hyperextension with subluxation of the 
metacarpo-phalangeal joints is present, a direct 
flap from the abdomen is advisable. This may be 
an open flap with a single pedicle or a ‘ bridge flap ’. 

The palmar surface of the hand was repaired 
by Wolfe grafting in 17 cases. It is important 
to use non-hairy skin from the abdomen or upper 
arm, and in many cases this is combined with 
rotation of a local flap. Flexor deformities of the 
fingers, when caused by contracture of the skin 



Fig. 157. — Severe burn contracture of back of hand 
treated by a direct abdominal flap. 

and palmar fascia, may be treated by Wolfe 
grafting with every confidence of success. Web- 
bing of the fingers is common after severe bums 
and is repaired by dermatome of half-thickness 
grafts held in position on stent moulds (7 cases). 
Tubed pedicles have been used in 2 cases for 
repair of the hand and in 2 cases for elongation 
of fingers with com'cal amputation stumps. 

4. THE LOWER EXTREMITY 
Operations for plastic repair of defects of the 
lower extremity numbered 120. Among these 


244 


THE BRITISH JOURNAL OF SURGERY 


there were 9 abdominal tubed ■ pedicle repairs, 
7 direct flaps, and 49 razor grafts. Superficial 
skin loss of the calf or thigh is repaired by half- 
thickness razor grafts, but if the scar is deep and 
adherent to bone, an abdominal tubed pedicle or 
direct flap from the opposite leg is necessary to 
ensure mobility of skin over bone. If a tubed 
pedicle is used, it is advisable to carry it down on 
the wrist or hand. In certain sites, direct flaps 
can be used to provide suitable skin covering ; 
much time is saved and strong weight-bearing 
skin with a base of subcutaneous tissue is provided. 
Such weight-bearing and friction areas where an 
open flap can be used are : — 

1. Buttock, using the wrist as intermediary 
for an open abdominal flap. 

2. Tendo achillis region, using a direct flap 
from the front of the opposite thigh with the 
patient in the ‘ tailor position ’. 

3. Inner side of heel or sole, direct flaps from 
the opposite calf. 

4. Outer side of the foot, direct flap from the 
opposite thigh or calf. 

S. BURNS 

A total of 190 cases of recent and old burns 
have been treated ; 74 burns were due to enemy 
action, while 116 were accidental. The majority 
of the severe bums were caused by petrol accidents. 
Associated with the usual treatment for primary 
shock, a plasma infusion was given to all severe 
burns in which the ha:moglobin was over 100 
per cent ; it is usually advisable to start a con- 
^tinuous plasma infusion before ‘ cleaning up ’ 
and to continue it during the process and after- 
wards, until the haemoglobin level reaches about 
95 per cent. ‘ Cleaning up ’ must be gently done 
under a very light gas and oxygen anaesthesia, and 
the patient should be conscious before leaving 
the theatre. Whenever the burns are extensive, 
two or three people should work at the same time 
on different areas, to shorten the duration of the 
ansesthesia. We consider blood transfusion with- 
out venesection to be dangerous in the early 
stages, but obligatory in the later stages when there 
is sepsis and secondary anaimia. Weekly trans- 
fusions are often necessary at this stage to maintain 
the hsemoglobin at about 70 per cent. If very 
extensive raw areas are present, razor grafting 
during a continuous blood-drip transfusion, may 
be a life-saving measure at this juncture. 
Homografts have been used as a temporary 
dressing for this type of case on 15 occasions, with 
apparent success in 12. Venesection may have 
a place in the treatment of the apparently hopeless 
case in the stage of the so-called ‘ toxaimia of 
burns ’. It is offered merely as a suggestion, 
because we have only used this method on one 
occasion, but the effect was quite dramatic. 

Salt. — In the summer months all our patients 
with severe burns receive 15 gr. of sodium 
chloride three times a day, and they are also urged 
to drink at least 5 pints of fluid a day to prevent 
‘ heat- exhaustion 


Dressings. — ^The correct dressing for an 
extensive burn is still a matter of opinion and the 
ideal dressing is still to be discovered. There 
is no doubt that the widespread use of sulphan- 
ilamide powder and tulle gras has improved the 
results of burn treatment. There can be little 
doubt that air evacuation of severely burned 
patients has also played a major part in the saving 
of many lives in recent months. Patients travel 
more comfortably if most of the burned areas 
arc covered with plaster-of-Paris, over the 
sulphanilamidc and tulle gras. A closed plaster, 
howcv'cr, should never be applied over burned 
hands. The minimum of dressing (i.c., sulphan- 
ilamidc powder and tulle gras only) is advisable 
as a covering for the fingers, so that aenVe 
movements may never cease. The practice of 
bandaging two or more fingers together is to be 
deprecated. Although hands and faces are 
never tanned nowadays, the use of triple d5'e 
for superficial but extensive burns of the trunk 
may sometimes prove valuable. 

On arrival at the Base, the first object of local 
treatment is to avoid painful dressings and to 
prevent or eradicate infection of the raw areas 
by hrcmolytic streptococci. If there has been 
c.xtcnsivc skin loss the ultimate aim is to prepare 
the patient and his raw areas for skin-grafdng. 
These objects appear to be attained most satis- 
factorily by some daily bathing procedure such 
as : — 

a. Saline baths for the hands. 

b. Saline irrigation of the face, using a 
reservoir, irrigation tube, and a ‘ Gillies bum 
collar ’. 

c. Immersion baths for the legs, arms, and 
trunk. Soap and water is preferable to saline 
when the areas arc covered by sloughs or are 
infected by hxmolytic streptococci. 

Immersion of lltc whole body of a severely 
burned patient may be extremely' dangerous if 
carried out too early, i.e., during the first, second, 
or third week. We have seen severe dehydration, 
protein loss, and toxaimia following too early 
bathing. , . j j 

It is wise to start baths on alternate days, and 
to watch the effect of this before starting daily 
immersion. This does not apply to hand baths, 
which should be started after the first 24-48 
hours ; active movements of all joints of all 
fingers are started at once, both in the baths and 
between them. (.Figs. 158, 159O 

Burns of the Back. — ^Patients with extensive 
burns of the back of the trunk and legs should 
be nursed in the prone position on a sorbo 
mattress. Extensive trunk burns, and especially 
those of the back, are extremely dangerous. In 
the four burn patients who died, the back of the 
trunk was involved in each. 

Eyelids. — ^When both eyelids are burned, 
early razor grafting and tarsorrhaphy under local 
anaesthesia may be required as an emergency 
to prevent corneal ulceration and blindness. H 
ectropion has become established the granulating 
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or scarred areas near the Hd margin must be 
incised, the lids freed, and the elliptical raw areas 
thus produced are grafted. Only in this way 
can the lids be approximated without tension on 
the tarsorrhaphy stitches. The patient must be 



Fig. 158. — ^Hooped exerciser. Finger exerciser. A 
padded anterior cock»up splint is provided \%ith a metal 
hoop hinged at the level of the wrist and adjustable in 
position by two finger screws. The patient’s fingers can 
be e.xercised in most positions by altering the position of 
the hoop. The fingers are attached to the hoop by 
elastic bands and ash-leather slings. 


communicating, the wall of each is defined, 
sutured, and an intervening layer of omentum is 
used to separate them. If the omentum cannot 
be brought down on a pedicle with its own blood- 
supply, a sheet of omentum is excised and applied 



Fig. 159. — Finger exercises. Elastic finger and wrist 
for extensor deformities. The plaster slab was hinged on 
the back of the wrist and a section of bicycle tyre was 
incorporated in the plaster. Metal antlers were also 
incorporated for the attachment of rubber bands for finger 
exercising. 


warned to use grease and massage for three 
months after the burned areas have healed. It is 
also important to support the limb when depend- 
ent by firm bandaging, otherwise multiple 
subcutaneous haemorrhages will occur and chronic 
cyanosis with small areas of ulceration may 
follow. 

Results of Treatment of 190 Cases 
OF Early and Late Burns 

Cases 


a. Returned to unit 104 

b. Evacuated to United Kingdom or 

South Africa 63 

c. Still under treatment rg 

d. Deaths 4 

Total 190 


6. “THE THREE-LAYER REPAIR” 

OF FISTULiE 

The general principles to be adopted in the 
repair of fistulae are similar wherever they occur. 
To be certain of occlusion, a fistulous tract should 

Types of Fistula Treated 

Cases 


a. Bucco-nasal 14 

b. Bucco-antral 8 

c. Naso-cutaneous 4 

d. Orbito-nasal i 

e. Mastoid 3 

/. Frontal sinus 3 

g. Urethral 2 

h. Laryngeal 2 

i. Parotid 7 

Total 44 


be repaired by accurate definition and suture of 
three layers. If the fistula is from a mucosa- 
Jined viscus to the surface, the mucosa, an inter- 
vening layer of connective tissue, and finally the 
skin, are defined and three separate layers are 
sutured. Inside the abdomen, if nvo \fiscera are 


over the wall of each viscus as a free omental 
graft. This ‘ three-layer ’ principle has been 
employed successfully in 37 cases with various 
types of fistulae in our plastic surgery of the past 
two years in the Middle East. 

COMPLICATIONS 

1. Sepsis. — ^AIl battle-casualty wounds have 
been infected to a varying degree, but, as most 
of the wounds were inflicted in the comparatively 
sterile environment of the desert, the septic 
complications Lave been relatively benign. Most 
have responded well to ordinary treatment by the 
sulphonamide group of drugs and a very restricted 
quantity of penicillin. Haemolytic streptococcal 
infections acquired after the patients have 
reached the various Base hospitals have been 
disappointingly high. 

2. Secondary Hasmorrhage. — Seven cases 
of secondary hsmorrhage have been treated. 
Nevertheless, it appears that there has been a 
much lower incidence of secondary hasmorrhage 
associated with the Middle East jaw injuries in 
this war compared with those in Flanders in the 
last war. This is assignable to the reduced 
incidence of severe sepsis. Both external carotids 
have been tied in the 4 cases where there was 
bleeding from inaccessible parts of the face. 
Bleeding stopped immediately, but on one 
occasion a partial right hemiparesis and temporary 
aphasia followed. This case is important, as 
perusal of the literature would suggest that 
ligature of both external carotids is an absolutely 
safe procedure. As in this patient the bifurcation 
of the carotid and the facial branches were clearly 
defined on each side before the external carotids 
were tied, embolism through the internal carotid 
seems the most likely explanation. The aphasia 
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and the hemiparesis disappeared completely 
after about one month and the patient returned 
to his unit as a fit man. We believe that hemi- 
plegia following even common carotid ligature is 
comparatively rare in young patients, but when 
it occurs it may be due to embolism* in some 
cases and not always to primary capillary ana:mia. 
In another patient, however, attacks of respiratory 
spasm were almost certainly due to an error in 
surgical technique, the right superior laryngeal 
nerve having been included in a ligature around 
the external carotid. 


Types of Patients Treated in Relation 
TO Occupation, Nationality 
AND Sex 


Males. — 

British and Empire : 

Army, Navy, Air Force, and 

Cases 

Merchant Navy 

1085 

Allied Nations 

Prisoners of War : 

44 

German 

15 

Italian 

Females. — 

W.A.A.F.’s, A.T.S., Nursintt Ser- 

35 

vices, etc. 

21 

1200 

Results in the First 1200 

Patients 

Treated by No. 2 Maxillo-eacial Unit 
IN THE Middle East 

Cases 


Returned to unit fit for duty 863 

Evacuated to United Kingdom or 
South Africa 190 

Transferred to other Special Centres 
(e g , Neuro-surgical, Orthopxdic, or 
Genito*unnary) for ircaimcni of 
associated injuries 40 

Still under treatment 100 

Deaths 8 

Total 1200 


One of the 8 patients who died had crush 
anuria, 3 had gunshot wounds of face with 
multiple associated injuries, and 4 died from the 
effects of severe burns which involved the back 
of the trimk as well as the limbs and face. Of 
these, 3 died during the first or second week from 
‘ burn toxffimia ’, and as they were jaundiced 
before death they probably died from liver 
deficiency. The fourth died during the sixth 
week from sepsis which was a sequel, we believe, 
to too early bathing. 

DISCUSSION 

During the last few years some progress has 
been made in the treatment of the maxillo-facial 
type of war casualty. The main factors to which 
we ascribe this progress are : — 


* G. H. Makins [Brit. J. Siirg., 1915, 3, 353] 
reported three cases in which hemiplegia was delayed 
and occurred 5, ii, and 15 days after ligature of the 
common carotid. Max Page described a case in 
which arterial embolism occurred on the fifth day, 
and caused partial hemiplegia. 


a. Air evacuation has been increased and 
greatly improved. 

b. Improvement in the application of the 
sulphonamide group of drugs. 

c. The efficiency of the blood and plasma 
transfusion units in the Forward Areas. 

d. Intratracheal anaisthesia with pentothal 
induction. 

e. External pin-fixation in the troublesome 
fractures of the mandible and malar. 

SUMMARY 

1. A preliminary review of the 1200 cases 
treated by a Maxillo-facial Unit in the Middle 
East during a period of ttvo years is presented. 

2. A short survey of the methods used for the 
treatment of the commoner types of injury is 
given. 

3. Some impressions on the treatment of 190 
cases of severe burns are given. The back of 
the trunh was involved in ah the four patients 
who died from the effects of bums. 

4. Rapid venesection of 3 1 pints and replace- 
ment by transfusion of fresh and stored blood 
was used in the treatment of one patient suffering 
from severe ‘ burn to.xmmia associated with 
intractable vomiting and persistent hiccup. The 
patient recovered. 

5. The importance of air evacuation, bum 
centres, external pin-fixation for certain facial 
fractures, and a rigid dressing technique is 
emphasized. 

6. A short description is given of some of 
the complications that have occurred amongst 
these patients 5 crush anuria and traumatic 
aneurysms of the common carotid, femoral, and 
brachial arteries are mentioned. 

No bibliography has been included owing to 
the inaccessibility of works of reference. We 
should, therefore, like to acknowledge our lati- 
tude to all plastic surgeons and their original 
writings, and especially are we indebted to the 
works and teaching of Sir Harold Gillies and 
Mr. T. Pomfret Kilner. I am indebted to my 
colleagues, Major W. R. Roberts, Capt. M. H. 
Shaw, Capt. R. S. Pook, and to Capt. A. W. 
Raffan and Capt. F. G. Mackintosh, my ana:s- 
thetists ; also to my ward sister. Miss E. E. 
Seager, for her untiring devotion to her patients. 
Of all, perhaps, I owe the greatest debt of grati- 
tude to the loyal co-operation of my team order- 
lies, Cpl. C. G. Dowse, Ptes. G. Davies, J. T. 
Maltby, W. S. Morgan, A. T. Weymouth, and 
S. Bennett. I am grateful to Capt. G. D- 
Matthew for his help in the writing of this 
review. 

I wish to thank the Consulting Surgeons, 
Middle East, Major-General D. C. Monro and 
Major-General W. H. Ogilvie, for permission 
to publish this brief review. 
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SECOND THOUGHTS ON THE ABDOMINAL SURGERY OF 
‘TOTAL’ WAR— A REVIEW OF OVER 1300 CASES* 

By GORDON GORDON-TAYLOR 


The heartening results of the treatment of 
abdominal injuries of war to-day have been 
attained not only through the admirable skill 
and judgement of the surgeons, but also thanks to 
the wondrous organization for blood transfusion 
throughout all the Services at home and on the 
seas, by the exploration and discriminating em- 
ployment of the now lengthy saga of sulphonamide 
drugs, and finally, owing to the foresight and 
wisdom of all who have so splendidly and co- 
operatively planned and administered from the 
Directorates of Medical Departments and Medical 
Headquarters of the various Services. The value 
oi ptTncrfiin, espttraily ior tinose. vfbicb 

accompany abdominal wounding, is inestimable. 

I would fain have dealt with some novel 
problem in this Hunterian Lecture , in the words 
of Lucretius, “ iuvatque novos decerpere flares ” — 
it is pleasant to pluck fresh flowers. But to-day 
the exigencies of war, the travail of travel, and the 
ceaseless Sisyphean struggle against the head- 
long tide of Time preclude the contemplation of 
much else than that which pertains to war and the 
wholehearted prosecution of this great conflict 
to a successful conclusion, and towards the attain- 
ment of a lasting peace. With this self-confession 
and request for indulgence in my selection of a 
former theme I take comfort in the words of 
Sir Thomas Browne in the Dedicatory Epistle to 
Hydriotaphia (Urn Burial), written three himdred 
years ago : “ We are coldly drawn into discourses 
of Antiquities, who have scarce time before us to 
contemplate new things, or make out learned 
novelties ”. 

Two years and more have elapsed since the 
delivery of my Bradshaw lecture which dealt 
with over 600 abdominal casualties in this ‘ total ’ 
war ,- since that occasion through the kind 'offices 
of my many friends in this island I have been 
kept informed of many, perhaps most, of the 
abdominal injuries due to enemy activity over 
this land, and also of many of the abdominal 
wounds and lesions incidental to the activities 
of troops in training, or associated with the 
‘ black-out ’ and other circumstances of ‘ total 
warfare ’. I have also collected and considered 
many of the abdominal injuries of naval warfare, 
and I have had opportimities to observe and even 
to operate in E.M.S. hospitals on some Army 
casualties in the later stages of their convalescence 
from abdominal wounds sustained in the Mediter- 
ranean area. 

Furthermore, a number of communications 
on this subject with amazingly low mortality 


* A Hunterian Lecture delivered at the Royal 
College of Surgeons of England, May 19, 1942. 


percentages have recently appeared in the medical 
press. Some of these already published figures 
from Africa I have utilized for this Lecture ; on 
the other hand, save for purposes of comparison, 
I have not drawn upon the material presented 
by Major-General W. H. Ogilvie in his most 
valuable contribution published in a recent 
number of Surgery, Gynecology and Obstetrics. 
This comprehensive and beautifully written 
article on “ Abdominal Wounds in the Western 
Desert ” contains a characteristically charming 
tribute to those who worked under his tegis on 
both shores of the Mediterranean. His wizardry 
<af bAs. vfealth cif imag.e.rj, tb^ 'if,. 

his information, and the wisdom to be learned 
therefrom prompt the usage of those lines em- 
ployed long years ago by King Alcinous of the 
Phffiacians to another great warrior-traveller in 
the Middle East, the mighty Ulysses himself ; 

(To! S’eVi fiey fiop(p^ iveay, evi 5e (ppeyes ecrBKat 

— Odyssey, Book XI, gdy.f 

It is chiefly around the comparative mortality- 
rate of operations for the abdominal wotmds and 
injuries of this war before and since March, 
1942 (Bradshaw Lecture), that the interest of this 
lecture is centred. I confess that I had been a 
little envious of the fine percentage of recovery 
in abdominal cases reported from the Mediter- 
ranean area, and it was most stimulating to find 
how closely recent figures from E.M.S. sources 
and from abdominal casualties in H.M. ships 
capable of undergoing operation ashore approxi- 
mated those of the Army surgeons in Africa. 

Table I. — ^Abdominal Injuries 
OF Total War 

Cases of abdominal injury reported 
in Bradshaw lecture, March, 1942 610 

Recovery 312 

Percentage recovery 5x per cent 

Table II. — ^Abdominal Injuries 
of Total War 

Total operations for abdominal in- 
jury under review since March, 1942 708 

Recovery 422 

Percentage rccoverj' 60 per cent 

Improvement in recovery-percentage 
in the second period of war 9 per cent 

Table III. — ^Analysis of Additional 
Cases since March, 1942 

Cases from E.M.S. hospitals, etc. 252 

Recoveries 156 

Percentage recoverj- 62 per cent 

Certain cases already published by 
Army surgeons in medical press 331 

Recoveries ipg 

Percentage recovery 60 per cent 


f But upon thee is grace of words, and within 
thee is a heart of wisdom. 
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Table IV. — CERTAIN Naval Abdominal 
Casualties 


Operations ashore on Naval abdo- 
minal casualties received in H.M. 
ships 

Recoveries 
Percentage recovery 
Operations on Naval casualties for 
undenvaler explosion 
Recoveries 
Percentage recovery 


52 

32 

61-5 per cent 
73 

36 

50 per cent 


THE CIRCUMSTANCES OF ABDO- 
MINAL WOUNDING 

The passage of time only adds to the number, 
variety, and multiformity of the circumstances 
of abdominal wounding j the mechanisms and 
environment of injury are as numerous “ as 
autumnal leaves that strow the brooks in 
Vallombrosa A certain amount of information 
was vouchsafed in my Bradshaw Lecture on such 
matters as the relationship of the abdominal 
injuries of ‘ total ’ w ar was to age, sex, preg- 
nancy, parturition, etc. TIic 6-cm. foetus recorded 
in that lecture is probably still the youngest 
authenticated victim of Hun ‘ hate 

Two cases of abdominal injury have recently 
come under my notice where the victim has been 
in the pregnant state or the throes of parturition. 
In J. L. Stephen’s successful case a 7-month 
pregnant uterus was torn open by a large glass 
fragment ; the child only survived three days. 
Not many months ago Valentine Blake, of 
Yarmouth, performed a successful operation for 
wounds of the feminine caicum produced by 
glass fragments from bomb blast during the 
earliest days of a woman’s puerperium. 

Some women have suffered injuries of abdo- 
minal structures peculiar to their sex ; one 
patient, indeed, died of multiple injuries, including 
severe hxmorrhage from the uterine artery. A 
girl of 17 fortunately recovered from abdominal 
damage, comprising nine perforations of the small 
intestine and lacerations of the right ovary and 
Fallopian tube as well as the right cornu of the 
uterus ; the ovary and tube required removal. 

Maternal protection may fail to save the 
offspring from enemy missiles ; in one Northum- 
brian mortuary lay a child with a ghastly 
abdomino-thoracic wound still clasped in the 
embrace of its dead parent, rigor mortis conserving 
this last act of motherly love like some piece of 
idyllic statuary. 

More fortunate was the girl of 14, whose 
‘ boy friend ’ had his arm around her waist ; a 
fragment of an anti-aircraft shell produced a 
through-and-through wound with fracture of the 
youth’s right ulna, and tore a wound in the right 
loin of the girl, traversed her right kidney and 
came to rest in the retroperitoneal tissues. His 
arm doubtless saved her from more serious 
visceral damage. (G. F. Langley’s case.) 

Abdominal Injury from Pebbles. — Pebbles 
driven through a wound of the loin by the explo- 
sion of a land mine divided the left kidney in half 
and lacerated the descending colon of a soldier. 


The left paracolic sulcus was a quarry of stones 
and hard ficcal masses ; the kidney was removed 
and the colon sutured. The wounds of the 
parictes and the left arm were in a pultaceous 
state and healing was protracted. Recovery took 
place. (W. H. Bullen’s case.) 

The detonation of a mine blew a signalman 
from the port wing of the bridge of one of H.M. 
ships on to the after-gun on the boat deck, a 
distance of some 30 ft. ; a second c.xplosion blew 
the man into the sea. Subsequent events 
cogently determined a laparotomy, and Surgeon 
Lieut. John Ferguson, R.N.V.R., found the spleen 
disrupted and the abdomen full of blood. The 
man’s recovery from an urgent splenectomy 
performed ashore under most disadvanuageous 
conditions seemed assured, but unfortunately, 
circumstances necessitated the surgeon proceeding 
to sea on operational duties, leaving the patient 
on a foreign shore under the supervision of 
Italian attendants little acquainted with the 
value or technique of gastric suction (!); a 
promising case ended badly. 

“ With His Pants Down — A leading 
steward in one of H.M. ships was at the “ heads ” 
when the ship struck a mine ; he sustained a non- 
penetrating injury of the inguinal region, which 
bled very profusely. 

At the same moment a stoker caught in a 
similar predicament was flung up and came do\vn 
on a broken scat, receiving a wound traversing 
the ischiorectal fossa, dividing the levator ani, 
and exposing the peritoneum in the depths of the 
cavity. Both men recovered. 

Immersion Blast. — This subject has been 
fully and ably discussed with illustrative cases by 
many writers, notably Wakcley ct al., Rex Williams, 
Hay and Gill, Simmons ct al., d’Abrcu, Martin, 
and others. 

Air Warfare. — A lieutenant of the U.S. 
Air Force was hit by cannon fire from an enemy 
fighter over France ; he sustained two wounds 
in the right iliac fossa and two in the upper part 
of the right thigh. There was a rent 2J in. long 
in the caicum and ascending colon j eight per- 
forations were found in the lower ileum. He 
had also a compound fracture of the elbow and 
some superficial lacerations of the thorax. His 
convalescence from an operation by J. H. H. 
Gough, of Chichester, was complicated by an 
intestinal volvulus due to a band, but the officer 
eventually made a complete recovery. 

Charles Noon, of Norwich, successfully 
operated upon an R.A.F. officer who had been 
wounded by enemy aircraft j a severe kidney 
injury necessitated a nephrectomy. 

A Flying Officer wounded over France brought 
his aircraft safely back to the aerodrome ; he had 
several wounds of his small intestine ; he recov- 
ered. (Air Vice-Marshal Geoffrey Keynes.) 

A Navigating Officer of the U.S. Air Force 
was brought down in the sea by anti-aircraft fire. 
He was picked up by a rescue launch and on 
admission to hospital was found to have a wound 
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The perils of the ‘ black-out’ are familiar to 
all. Bladders have been ruptured by weary men 
falling out of upper tier bunks while asleep ; some 
have ruptured their spleen in a similar manner j 
even the intestine has been torn. 



Fig. i6i. — Intestinal resection necessitated by iniuries 
produced by fraRment, 6 in. > 4 in. ; weight, 8 oz. (Sec 
Fig. 168.) Death. (Major Margaret Salmond’s case.) 


Size of Missile. — In this present conflict a 
successful issue does not often result in the case 
of those injured by a large fragment or missile. 
Even in the war of quarter of a century ago a 
man struck in the abdomen by a piece of metal 
of any size rarely survived, and the author’s 
successful case of a man injured in the belly by a 
fragment of shell weighing a quarter of a pound 
with frightful resultant injuries was one of the 
exceptional cases which emphasize the truth of 
the assertion made above. Most of the successful 
cases of abdominal injury in this war have been 
due to missiles of small size (Fig. 160). Major 
Margaret Salmond’s casualty damaged by a large 
jagged fragment of metal, measuring 6 in. by 
4 in. and weighing half a pound, was scarcely 
likely to repay the skill and intrepidity of the sur- 
geon {Figs. 1 61, 168). Milnes Walker’s successful 
case suffered abdominal injuries from a fragment 
measuring 2i in. by 1 in. by 1 in. A. R. Jordan, 
of Dover, operated successfufly on an abdominal 
case injured by a fragment 2 in. by 2 in. Donald 
Barlow’s successful intestinal resection (National 
War (Collection, No. 97) {Fig. 162) concerned a 
man hit by a fragment of bomb-casing measuring 
about 2i cm. by i cm. and weighing about i oz. 


Where the dramatic in the abdominal surgery 
of war is told, the name of Richard Charles, of 
Ipswich, always finds an honoured place. Fig. 
163 is a radiograph of a successful case where a 
fragment of cannon-shell was removed from the 
pelvis of Flying Officer K., by this surgeon ; 
the foreign body measured i in. by ij in. There 
were two large lacerations of the pelvic colon, 
and several non-perforating lesions of the small 
gut. A severe wound at the root of the penis 
was also present. 

Bayonet Wounds of the Abdomen. — Two 
successful cases were recorded in my Bradshaw 
Lecture (J. S. Horn, Major Anthony Till). ^Iore 
recently, other successes have come under my 
notice, such as Surgeon Commander Long’s case 
of a bayonet wound of the transverse colon in a 
Marine. R. S. Vick had a successful case, where 
a soldier impaled himself on a biiyonet which 
perforated bladder and rectum ; the other abdo- 
minal viscera escaped injury. Another case was 
met with during a ‘ practice casualty run ’ in a 
hospital in the County Palatine, where one of the 
mock casualties on a stretcher attracted attention 



Pjq jfi., — Successful resection of smnll intestine 
domnge'd bv fragment of bomb cosing, zj cm. -< t cm.; 
weight, i oz. (Donald Barlow s case.) 

y reason of his paUor and poor condinon. 
eality to the proceedings had been secured b} 
comrade prodding the patient m the side with 
bayonet. The weapon produced a right-siueo 
jdomino-thoracic wound, involving the lung, 
iaphragm, and liver. Fortunately the man 
:covered. 
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N. J. Townsley’s case in Norwich of a bayonet 
wound in the belly was fortunate in that no 
abdominal viscus was injured. 

Glass has again assumed an important rolft 
as a wounding missile (Vaughan Hudson, Patey, 
Nockolds, Stephen, and others) amongst civilian 
casualties. 


* f 
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Fig. 163.— Portion of cannon-shell which produced 
two large perforations of pelvic colon and several incom- 
plete tears of small bowel, (Richard Charles’s successful 
case.) 

Immunity of Viscera. — Surgical exploration 
of the abdomen in the present war and that of 
1914-18 has proved beyond refute the occasional 
immunity of viscera in penetrating and perforating 
wounds of the abdomen, even when the missile 
must have traversed the ‘ intestinal area ’. 

Subminimal Injuries of the abdominal 
cavity and contents. These are naturally of 
infinite variety. In the material under review 
there have been such bizarre lesions from 
penetrating injury as a woxmd of a single appendix 
epiploica, or a through-and-through wound of 
Ae falciform ligament of the liver with a resultant 
intraligamentous hsematoma. Abdominal sighs 
sufficient to call for an exploration may reveal 
only a small hsmoperitoneum trickling through 
from a more extensive retroperitoneal extravasa- 
tion (D. H. Patey). 

LESIONS OF INDIVIDUAL 
VISCERA 

Extrusion of Abdominal Contents. — The 
first successful operation for intestinal laceration 
in the last war concerned a Canadian who recov- 
ered from a 6-ft. resection of herniated bowel. 


(Owen Richard’s famous case of March 18, 1915.) 
In my Bradshaw Lecture I showed that recovery- 
rate of extruded undamaged intestine due to 
enemy missiles was 50 per cent, but of damaged 
herniated bowel only 20 per cent survived. 
Eventration is therefore a serious complication 
of wounding. 

Squadron Leader W. P. Griffin, R.A.F., had 
a successful case where most of the small intestine, 
the cfficum and appendix, and a large portion of 
the rectum had prolapsed through a wound of the 
belly and were lying over the pubic region and 
between the thighs, supported only by the man’s 
trousers. Fortunately the only visceral damage 
sustained was an abrasion involving a length of 
3I in. of ileum. The woimd of the parietes was 
extensive and much ingenuity was required to 
reconstitute a covering for the abdominal contents. 

A rating was stabbed in the left flank by a 
sailor of an allied Navy. Six feet of small gut 
had hermated through the wound ; a small 
perforation of the jejunum was sutured and a tear 
of the mesentery treated by Surgeon Lieutenant- 
Commander O. J. Vaughan-Jackson, R.N.V.R. 
The man made a good recovery. 

Number of Perforations of the Intestine 
submitted to Operation. — In my Bradshaw 
Lectures I quoted the successful case of A. L. 
Ledingham, who sutured 16 rents in the small 
bowel. Since then, pride of number of perfora- 
tions of intestine among the cases coming within 
my ken appears to belong to S. E. Duff, of 
Grimsby, who successfully sutured 20 perforations 
of the small gut. Despite these excellent results, the 
successful cases are usually those in which lacera- 
tions are few and suitable for repair by suture. 

Successful Extensive Resections of Small 
Intestine for Injury. — The successful bowel 
resections are still those of limited extent, but 
there are a few noteworthy exceptions. Surgeon 
Captain D’Arcy’s successful 6-ft. resection of 
small intestine in a sailor wounded afloat by an 
incendiary bullet, which was recorded and illus- 
trated in my Bradshaw Lecture, has been equalled 
by a successful resection of a similar length of 
small intestine by J. B. Kinmonth of St. Thomas’s 
Hospital. 

Case . — A man was hit in bed by an explosive- 
incendiary; he was admitted to hospital pulseless 
with badly shattered intestine herniated through a 
large rent in the hypogastric region of the abdomen. 
A resection of at least 6 ft. of bowel was performed ; 
the condition of the man was so desperate, despite 
the pre-operative transfusion of many pints of blood 
and plasma, that the operation was hastily terminated 
by bringing the two ends of the small intestine to the 
surface. The continuity of the alimentary tract was 
restored after two days. The patient ultimately made 
a splendid recovery. 

Douglas Freebody successfully resected 4 ft. 
of purplish devitalized small gut herniated 
through a weak laparotomy scar which on the 
night of an ‘ incident ’ the patient had not 
protected by the belt which he normally wore. 



THE BRITISH JOURNAL OF SURGERY 


252 

The agency was a ‘ blast ’ mechanism, for no Major Margaret Salmond successfully re- 
foreign body was found at operation or on moved 3 ft. of small intestine damaged by a 
subsequent radiography. The man also had mortar bomb ; the piece resected contained 


\ 



Fig. 164 . — ^Triple resection of small intestine in patient sutTcrinp from multiple severe miunes. 

fSoI. M. Cohen’s cate.) 


a wound of the ctecum. A. G. Ross, of 
Chichester, also successfully resected 4 ft. of 
ileum. 

Case . — A girl was crushed between two army 
lorries ; a portion of the ileum was completely de- 
tached from its mesentery and at the time of operation 
was already green and stinking. The caecum was 
badly damaged, exteriorized, and removed at a later 
date. 


eight perforations. There were also two tears 
in the mesentery of the colon. 

Lieut. Colonel Kergin, C.A.M.C., had a 
successful 3-ft. resection of a herniated small 
intestine in a Canadian wounded in the Dieppe 
raid of 1942. , 

Double Resections of Bowel. — Very little 
attention has been paid to double resections ot 
bowel in this conflict. Perhaps these are so 
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banal and the results so uniformly satisfactory 
that comment appears unnecessary (’); on the 
other hand, perhaps cases that require double 
resection are so seriously injured elsewhere as to 
be past all surgical aid. 

During the last war I performed 22 double 
resections of bowel, of which il recovered. In 
my Bradshaw Lecture I quoted Mayrick 
Thomas’s successful quadruple resection of 5 
intestine, which was complicated by a wound 
of the bladder. Recently H. W. L. Moles- 
worth, of Folkestone, saved a quadruple 
resection of small bowel damaged by enemy 
acdon (National War Collection) ; the portions 
resected measuring each about 10 to 12 in. 
in length. Buttery, also of Folkestone, had 
a successful double resection of small intes- 
tine and sigmoid flexure, the patient only 
coming to operation over 24 hours after 
injury. 

Sol. M. Cohen’s beautifully performed 
triple resection {Fig. 164) failed to save an 
air-raid victim, who subsequently died from 
his many other injuries, which included the < 
loss of the whole of the horizontal ramus 
of the mandible with its superjacent integu- 
ment. Molesworth’s double resection of ' 

bowel in a desperately wounded air gunner — 
small bowel and transverse colon (Pig. 165) 
(National War Collection, No. 367) ended 
fatally. 

A year ago Colonel Loyal Davis of U.S.A. 
Medical Service told me of an Officer of 
the American Air Force recovering from a 
double resection of bowel for injuries sustained 
in aerial combat. 

Recently E. K. McLean, of Shoreham, ‘ 
had a successful double resection of small 
intestine in a soldier who was wounded in 
the buttock by a bullet which involved 
the abdominal cavity. The left testicle also 
required removal. 

Injury to Meckel’s Diverticulum. — The 
only case of an injured Meckel’s diverticulum 
in this war of which I have knowledge ended 
fatally. 

I recorded a successful case of an injury 
of this type which I operated on during the 
Fifth Army Retreat of 1918 j the specimen was 
mounted in the Museum of the Royal College 
of Surgeons until its destruction in 1941. 

Even subparietal injuries of a Meckel’s 
diverticulum are very infrequent, although 
Gamble described a case, where a man was 
struck by the handle of a plough. 

Alexander Innes operated on the following 
patient presenting the signs of a blast injury to 
the abdomen &om the explosion of an anti-tank 
grenade. 

Case . — The patient showed signs of a blast injury 
of the lungs as well as the belly and had extensive 
superficial burns of the arms, legs, and chest. At 
laparotomy a loop of the lower ileum showed a gan- 
grenous area extending on to the mesentery; this 


gangrenous area was found to implicate a diverticulum 
which was split on either side, permitting the leakage 
of bowel contents. The wall of the gut itself was 
normal. 'The patient died three days later from 
causes unconnected with the abdominal injury or 
the bowel excision performed. (N. C. 147.) 'The 
diverticulum had not the characters of a Meckelian 
process. 



Table V . — ^Analysis of Small-intestine 
Injuries 

276 out of 708 total abdominal operations for abdominal 
visceral injury, i.e., 39 per cent. 

Compare : 43 per cent in Bradshaw series, 1942, 

39 per cent in Sir Cuthbert Wallace series, igtS, 

30 4 per cent in Major-General W, H. Ogilvie’s 
series C1944). 

Recovery rate ; 174 out of 276 cases of small-intestine injury. 
Percentage recovery = 63 per cent 

Compare: Bradshaw series (1942) 47-3 per cent 

Sir Cuthbert Wallace series (191E) 37 5 per cent 
Major-General W. H. Opilvie’s 
series (1944) 62 per cent 

Table VI . — Injuries to the Large 
Intestine 

Operations where abdominal injury 
is confined to small intestine 130 

Recoveries 91 

Percentage recovery 70 per cent 

Compare; Bradshaw scries (1942) 64 per cent 

Sir Cuthbert Wallace series (1918) 42 per cent 

Major-General W. H. Ogilvie’s 
scries (1944) 63 per cent 

Exteriorization of the Wounded Colon 
is now a la mode ; the technique is sponsored by 
the experience of many surgeons in this conflict 
and now advocated in handbooks and memoranda. 
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Yet in experienced hands the wounds of the large 
gut may often be confidently sutured and the 
colon even resected without recourse to extrusion 
tactics. Inspector-General Fruchaud, Consult- 
ing Surgeon to the Free French Force, had four 
consecutive successful resections of the right- 
sided colon for severe injury, a direct anastomosis 
being performed between ileum and transverse 
colon ; Mrs. Toland, F.R.C.S., of Dover, had a 
successful resection of the hepatic flexure with 
an end-to-end junction. Myriads of successful 
intra-abdominal sutures of the lacerated colon 
have been performed in this war. For example, 
H. G. Thomas successfully sutured a wound 
of the descending colon 6 in. long — a re- 
section of small gut (National War Collection) 
was also needed j J. H. Cobbe, of Dover, 
successfully sutured two lacerations of the 
splenic flexure ; and R. Vaughan Hudson two 
wounds of the hepatic flexure produced by 
glass, etc. etc. 

Nevertheless, in many contused and lacerated 
wounds of the colon, exteriorization has proved a 
life-saving measure, and the adoption of this 
technique has led to an improved recovery-rate 
in a type of visceral injury far more serious than 
small-bowel lesions. 

It is necessary, however, thoroughly to 
mobilize the sessile segment of tlie colon which 
requires exteriorization. Where this has been 
inadequately performed and the colon ‘ dragged ’ 
to the surface, and the laparotomy wound has 
given way, the colon may recede to the recesses 
of the abdomen ; the result is tlien dire and 
baleful indeed. Where this unfortunate acci- 
dent befalls a right-sided colonic exteriorization, 
the discharge of fa:cal stream, pus, etc., may 
severely dehydrate the patient, excoriate his skin, 
and engender suicidal impulses in the unfortunate 
victim of surgical failure. Paul-Mikulicz pro- 
cedures on the right side of the belly sometimes 
may prove a burden scarcely to be borne. For 
lacerations of the transverse or left-sided colon it 
is a measure of safety and the means of saving 
countless lives. 

Table VI J. — Injuries to the Large 
Intestine 

231 out of 708 total abdominal operations for abdominal 
visceral injury, i e , 32 6 per cent 
Compare . Bradshaw series (1942) 27 per cent 

Sir Cuthbert Wallace senes (1918) 261 per cent 
Recovery rate 129 out of 231 cases of colon injury 
Percentage recovery = 56 per cent 

Compare Bradshaw series (1942) 40 per cent 

Sir Cuthbert Wallace senes (1918) 42 per cent 

Major-General W. H. Ogilvic’s 
senes (1944) 61 per cent 

Table VIII. — Operations where Abdominal 
Injury is Confined to Colon 

78 cases 
Recoveries, 49 

Percentage recovery, 62 8 per cent 
Compare Bradshaw series (1942) 45 percent 

Sir Cuthbert Wallace senes (1918) 413 per cent 

Major-General W. H. Ogilvie’s 
senes (1944) 60 per cent 


Injuries of the Urinary Bladder. —The 
cases in my series call for little comment. The 
subject has been discussed in the valuable paper 
by Sandrey and Mogg, who (i) emphasize the 
importance of primary closure of wounds of the 
bladder which arc just as urgent as lacerations 
of the alimentary tract ; (2) urge suprapubic 
draining of the bladder ; and (3) demand drainage 
of the extravcsical cellular spaces. 

Injuries to the liver may be protean in 
character ; five huge rents in the liver with a 
huge haimoperitoneum were found in an airman 
who crashed ; a neatly drilled hole in the quad- 
rate lobe was all the damage received by a lady 
‘ playing ’ with a revolver. 

In the National War Collection (N.C. 361) 
there is a specimen exhibiting an area ofischsmic 
necrosis of the liver in relation to a large internal 
rupture of the organ. The man had been struck 
on the back by an aeroplane landing on a runway. 

At operation, there was no external evidence of a 
ruptured liver. A tear of the duodenum was 
successfully sutured and had no share in the 
causation of death which did not take place till 
eleven days after the accident. (Wing Com- 
mander Cato’s case.) 

Injuries of the Gall-bladder and Bile- 
duct. — The anatomical position of the gall- 
bladder renders it unlikely to be the sole viscus 
injured by any penetrating wound. Guthrie and 
Baron Larrcy held the opinion that gall-bladder 
wounds were mortal, effusion of bile into the 
coclomic cavity being in their experience a fatal 
issue. The organ seems to bear a charmed 
existence in more recent warfare, since in my 
Bradshaw scries of over 600 cases of abdominal 
injury investigated in the present conflict, I 
found the records of only 2 patients witli gall- 
bladder injury. Though one of these cases was 
complicated by many injuries to many organs 
and other parts of the body', tlic woman recovered ; 
the other patient died from the severity of con- 
comitant damage to other parts. 

A woman recovered from an abdomino- 
thoracic wound produced by a fragment of glass ; 
the diaphragm, liver, and gall-bladder were 
perforated. The wounds of tlie gall-bladder 
were sutured, and a cholecystostomy performed 
(H. Nockolds). 

There was only one specimen of a penetrating 
wound of the gall-bladder in the War Collection 
from the last conflict of 1914-18 which was lodged | 
in the Royal College of Surgeons’ Museum till its 
destruction by enemy action ; the patient is said to 
have died of peritonitis, but the liver and kidney 
were damaged as well, and there is no statement 
that it was a biliary peritonitis that caused death. 

Most interesting of all is the case of a bullet 
in the gall-bladder quoted by Guthrie a c^ntuy 
ago as having occurred in the practice of M. 
Huttier of Chalons-sur-Marne j a soldier was 
hit by a musket ball in the right side j the bullet 
was retained and was found two years later post 
mortem within the gall-bladder. 


\ 


255 


THE ABDOMINAL SURGERY OF ‘TOTAL’ WAR 
National War Collection (Temporary The Bradshaw Lecture contained the report 


No. 43) is a liver from a fatal right-sided 
abdomino-thoracic injury due to a bomb fragment 
in. in diameter {Fig. i66). The fragment 
injured liver and gall-bladdetj and bruised the 

stomach. , 

Injury of the Main Hepatic Duct. — ^A 
successful case of operative repair of a complete 



Fig. 1 66, — Fatal right-sided abdomino-thoracic injury due to bomb 
fragment ; injuries to liver, gall-bladder, and stomach. 

division of the hepatic duct just below the 
portal fissure has already been recorded in a 
previous number of the British Journal of 
Surgery by J. H. Park, of Brighton. The 
patient, a Marine, was injured by a fragment of 
bomb aboard a ‘ flak-ship ’ during the Dieppe 
raid of 1942 and is well to-day. 

The operation of cholecystectomy unfortun- 
ately still provides the most frequent occasion 
for reparative operations on the main bile-duct ; 
despite vague reference to the treatment of 
gunshot injuries of the hepatic or bile-ducts I 
can find no authenticated report of a successful 
case akin to that of Park. 


a case m wmcn mast injury 
and abdomen was thought to have implicated 
the main bile-duct (J. H. Buttery’s case). This 
case recovered after secondary evacuation of 
8 pints of bile from the coelomic cavity. 

PENETRATING ABDOMINO- 
THORACIC INJURIES 

In the recent series there were 90 cases 
of penetrating injury of both thoracic and 
abdominal cavities; this figure represents 
12-5 per cent of all abdominal casualties and 
corresponds almost exactly with the 12-7 per 
cent of my Bradshaw Series (1942). This 
percentage also corresponds very closely with 
the 12 per cent in Sir Cuthbert Wallace’s 
series in the last Great War and with the 
II per cent recorded by Douglas Jolly in the 
Spanish Civil War. 

The indications for operation in these 
cases have been dealt with elsewhere by 
myself and other authors; I have been 
flattered by the inclusion of my own views 
on this problem in the recent Field Surgery 
Pocket Book issued by the War Office. The 
problem may to-day perhaps be epitomized 
succinctly thus ; (o) the immediate mortality 
in abdomino-thoracic injuries is almost invari- 
I ably due to the wound of the thoracic viscera, 
i e.g., heart, hilum of the lung, etc. ; {b) those 

! reaching a surgical unit are more likely to 

I perish from wounds of the abdominal viscera, 

[ and as a general rule laparotomy is more likely 
to save life than thoracotomy. Laparotomy 
and timely aspiration of the hEcmothorax will 
save most lives in this group of casualty. 
The large lacerated thoracic wound which so 
cogently demanded excision in the last war 
in France and Flanders and insensibly led to 
primary thoracotomy has been infrequently 
met with in this series up to the time of 
the Normandy Invasion; the large fragment 
travelling with many times the velocity of a 
quarter of a century ago kills to-day ; most of 
the abdomino-thoracic cases that have been 
submitted to surgery to-day have been 
casualties produced by small fragments. 

The recovery rate of penetrating abdomino- 
thoracic wounds in the more recent group is 
somewhat lower than in the Bradshaw Series— 
55‘S per cent as against 63 per cent. 

The experience of this conflict confirms the 
findings of the last Great War that the prognosis 
of abdomino-thoracic wounds is more favourable 
when solid abdominal viscera are injured. Many 
such cases are to be found in the series under 
review : for epmple, Surgeon Commander 
Keating (spleen, liver) ; Surgeon Lieutenant Nicks 
(several successful nephrectomies) ; JohnEveridge 
(kidney, specimen National War Collection). 

Case, — A rating in one of H.M. destroyers received 
a penetrating abdominothoracic wound on the left 
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side. On admission to a shore cstablisliment the 
casualtj' showed evidence of considcralile intra- 
pcritoncal ha:inorrhagc. Laparotomy ; peritoneum 
full of blood and blood-clot ; many of the splenic 
vessels divided at the hilum and lower pole of spleen 
also damaged. Splenectomy. Recovery’. (Surgeon 
Commander Keating.) 

Case . — A delicate boy witli a double aortic murmur, 
with a strong personal and family history of epilepsy. 
Despite 193 days’ sojourn in Jiospiinl during his time 
of Service, the youth pluckily contrived to get aboard 
one of H.M. destroyers and received a .severe right- 
sided abdomino-thoracic wound in action. 'I'he 
abdominal injuries comprised two tears of tlie small 
gut, a rent of the lis’er, and a laceration of the mesen- 
tery. Despite his previous history, the casualty made 
a good recovery. fSurgeon Commander Claude 
Keating’s case.) 


forty-eight minutes. Twenty-four hours later 
the patient .suddenly and most unc-xpcctedlt 
collap.scd and died. Post mortem ; a metallic 
foreign body 1 in. by 1 in. by 1 in. was found to 
have traversed the liver, diaphragm, and antero- 
inferior aspect of the riglit auricle. The frag- 
ment was lodged in the origin of the right coron.-~ 
artery, and was projecting into a .sinus of Valsal 
NtJ effusion of blood was present in the pc 
cardium ; the small clot adherent to the vou 
of entry in the right auricle had effectively seal 
the aperture! 

‘ THE TRAVELLING TRANSFUSIO> 

This arresting term emphasises the incstii 
able value of blood in the treatment of afadomii 
cavities, and the frequent necessity for 
administration between the Ambulance e 
the Forward Surgical Unit. It is gratifyc 
to find that a practice of mine, once so" 
svhat derided, now merits the .npproban 
of military surgeons, since nine years ha 
passed since I warmly advocated its emplo 
ment during the transportation of cases 
bleeding peptic ulcer to hospital, and quori 
cases where ‘ travelling transfusion ’ h: 
been performed in ambulance, train, cii 
for distances up to ne.irly too miles fro 
London. As a pre-operative measure ; 
certain abdominal injuries the ‘ travelui 
transfusion ’ has been invaluable. Ti 
inventive genius and enthusiasm of youc 
ful surgeons have organized measures th 
surpass the more embryonic efforts of n 
loyal henchmen a decade ago. 

MISTAKES IN DIAGNOSIS 
Necessity for Thorough E.vaniina 
tion. — The necessity for cleansing . 
most thorough e.'camination of the p 
should not require re-affimation 
The back and buttocks must not 



Fig. 167 — Fatal case of abdommo-thoracic wounding. Fragment 
of bomb embedded in wall of asophagu^ 


The story of wounds of the oesophagus is not 
unnaturally dispiriting (sec Fig. 167, National 
War Collection. I am informed, however, 
that Lt.-Colonel A. L. d’Abreu has actually 
saved a man wounded in the thoracic oeso- 
phagus, which must rank as one of the most 
splendid triumphs of surgical prowess. 

The story of the case whose heart is shown in 
the National War Collection (No. 384) is somewhat 
unusual. A bombardier sustained an abdomino- 
thoracic wound of the right side ; the wound of 
entry was in the right 8th intercostal space without 
fracture of any rib. Laparotomy disclosed 2 
pints of blood in the ccelom ; there was a lacerated 
dome of the liver on the right side. Patient’s 
condition was good ; the antesthetic was ethyl 
chloride followed by ether administered by the 
Oxford vaporizer. Duration of antEsthetic was 


attention. 

Case . — A woman had suffered 
the the right iliac fossa for -4 . 


while she was walking homeward rfi/nit c '^^1, 
o/t a Scottish city, the pain m the 
increased and her general condition japimj . 
rated. She w.as later admitted to j„odeni 

diagnosis of acute appendicitis or a Icawng a 
ulcer! The nurse in the course of jn 

tions discovered a small wound in the rig _ 
left flank, the latter oozing blood. :„atio 

never permitted operation. Post-mortem c. • 
revealed wounds of colon, pancreas, and vena • 

Injuries from Enemy Action as 
to Diagnosis. — In my Bradshaw jjj, 

commented upon a case where a .—jne 

penetrating a previous abdominal scar aete 
a second laparotomy and led to the 
of a diagnosis of inoperable cancer of the s 
by that of a pancreatic cyst ! ,„i,pre 

There have been other instances 
diagnosis had been made in this indirect m 
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Case . — A patient of Wilson Hallj of EastbournCj 
had two wounds of the sigmoid flexure successfully 
sutured. Wounds of the thorax suggested radio- 
logical methods of examination, and achalasia of the 
cardia was demonstrated in the patient. 

Case. — Left-sided dbdomim-thoracic wound and 
carcinoma of the pro.ximal end of transverse colon. 

A soldier received a wound low down in the left 
thorax. Abdominal signs determined a laparotomy ; 
a large retroperitoneal haimatoma was found sur- 
rounding the spleen and left kidney, and involving 
the left end of the transverse colon and its mesocolon. 
The abdominal incision was closed. Three attacks 
of “ abdormnal ileus ” occurred during his early 
convalescence and later during the stages of his 
evacuation to the United Kingdom. 

A fomrth attack of obstruction decided a surgeon 
to “ look inside ” ; a carcinoma of the proximal end 
of the transverse colon was discovered and e.xcised 
by the Paul-Mikulicz technique, but without much 
vigour. In England he came under the care of 
Sol. M. Cohen with a large-bowel fistula surrounded 
b>7 w cowavderable. tec.vwre.wce. wf the iw the 

bowel and surrounding abdominal wall. Cohen 
performed a fresh colon excision with end-to-end 
suture and removed the abdominal parietes widely. 
The man remains free from recurrence to-day. 



Fig. 168. — Large fragment of metal removed from 
pauent with frightful abdormnal injuries. Weight 8 oz. 
Death. (Major Salmond’s case.) 


‘ THE SECOND OPERATION ’ 

A second operation for an abdominal injury 
within a few hours of the first demands fortitude 
in decision and awakens grave anxiety. I men- 
tioned two such cases ending happily in my 
Bradshaw Lecture (Sir Ernest Rock Carling, 
T. W. Mimpriss). More recently another suc- 
cessful case has been dealt with by R. Wilberforce 
Smith. 

Case. — Soldier, i8, extinguishing an e.xplosive 
mcendiary, received a ragged penetrating wound 
in the right lom. Wound excised ; posterior aspect 
of the ascending colon and lower pole of right kidney 
exposed ; foreign body removed from behind these 
stmctures. No injury to peritoneum discerned. 
Six hours later abdominal symptoms seemed to 
VOL. XXXII — NO. 126 


urgently demand laparotomy ; a few ounces of blood- 
stained fluid were found in the right paracolic sulcus ; 
there was a small puncture on the lateral side of the 
ascending colon and a small tear in the adjacent liver. 
No sign of any tear in the parietal peritoneum could 
be found that had been overlooked at the first 
operation. 

Late Complications of Abdominal 
Wounding. — ^The patient who survives the 
primary dangers of abdominal wounding and the 
gastric dilatation and ileus which constitute such 



Fig. 169. — ^Rjght lobe of liver nddled with multiple 
thick-w'allcd abscesses. Death occurred several months 
after wounding, and m the mterval the man had appeared 
well. 

a familiar feature of post-operative progress to 
convalescence to-day may succumb to still later 
complications and sequelm. A specimen in the 
National War Collection (No. 140) (Fig 169) 
shows the right lobe of the liver riddled with 
multiple thick-walled abscesses 5 in addition, the 
right main branch of the portal vein contained old 
organized clot which appeared to be infected, 
though not yet necrotic. The man had been 
injmed on the right side by a mortar-bomb 
splinter which damaged the right kidney and the 
bowel in the region of the cascum ; the date of 
wounding preceded death by several months, and 
in the meantime the man had appeared well. 

Amongst the disquieting and dangerous 
sequel® of abdominal wounding are certain 
fistui® of the alimentary canal. These may 
develop in patients who have been left unoperated 

17 
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for various reasons ; they may endanger the lives 
of those with a right-sided colonic wound in whom 
exteriorization had been imperfectly carried out ; 
all the resources of surgery will probably fail to 
save the lives of those in whom the right-sided 
colon has been dragged to the surface without 
adequate mobilization and has receded with 
still open lacerations within the flank, bathing the 





Fig. 170. — Small-intestine fistula resulting in a 
“ Dunkirk Evacuation ” abdominal case treated expectantly. 
Subsequent resection of the fistula. (B. C. Maybury’s 
successful case.) 

depths of the wound, the skin, and perhaps a 
damaged hip-bone in an unceasing tide of excori- 
ating and purulent liquid (see above). 

Such fistula; may also result from secondary 
perforation of intestinal coils exposed in breaking 
down laparotomy wounds (Fig. 170). (National 
War Collection, No. 90.) 

Secondary Hmmorrhage occasionally besets 
the journey to convalescence of the abdominal 
casualty. In the present series it has been most 
often met with in cases where the wound of 
entry or exit has been situated in the perineum 
or buttock. A soldier shot through the abdomen 
at close range had his sacrum and rectum com- 
pletely shattered. Various perforations of the 
small intestine were sutured and a colostomy 
performed. There were serious wounds of his 
lower limbs, in one of which gas gangrene was 
present, ultimately determining amputation. Re- 
current secondary haemorrhages from the rectal 
area have been of torrential character, and nearly 
100 pints of blood have been employed in pre- 
serving the life of this man. (C. K. Warrick’s 
case.) 

The steady crescendo in the recovery-rate 
from operations for abdominal wounding through- 
out these five years of war is indeed inspiring, 
while comparison of modern figures with the 
results obtained during the conflict a quarter of a 
century ago affords eloquent testimony that 
despite the greater multiplicity and complexity 
of the injuries of total warfare, the severity of 


wounds, the increased velocity of missiles with 
greater ^maiming effects, the multifarious congeries 
of victims of different sex, age, and physique, 
surgery has far greater power to heal and to save 
than ever before. 

Ideals may be for pursuit and not for attain- 
ment, but he would be bold indeed who ventured 
to foretell that in this province of surgery the 
zenith of our achievement has yet been attained ; 
already, indeed, the recovery-rate in the hands 
of a few individual surgeons, whom Luck has 
perhaps brushed with her wings or who may have 
been blessed in the matter of environment or 
fortunate in other ways, has been of almost 
astronomical magnitude. There is much, there- 
fore, to substantiate the claim of the young sur- 
geon* that in the treatment of abdominal casualties 
of war he has surpassed his teachers and the 
previous generation of war surgeons. Macte 
virtttte, puer, esto. Sic itur ad astra.j 

The sketches illustrating this paper have been 
drawn from specimens now assembling in the 
National War Collection sponsored and organized 
by the Medical Research Council. For per- 
mission to make use of these I am under a debt of 
obligation to that Council, and I am also grateful 
to Mrs. Muriel Wright, who has faithfully and 
skilfully depicted these trophies of surgical en- 
deavour. The hope is entertained that the 
presentation of these illustrations and the indica- 
tion of their source may remind those who may be 
furnished with the opportunity to earn the grati- 
tude of present and future surgeons by adding to 
that material from which a shrewd and discerning 
selection will eventually be made for permanent 
display. 

Finally, the material for this lecture could 
never have been accumulated had it not been for 
the loyal co-operation of many friends aware of 
my interest in this branch of surgery. To them 
this Lecture is dedicated as a mark of my esteem, 
admiration, and gratitude. 
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*In the early weeks after the Normandy Invasion 
the recovery-rate of the abdominal injuries attained 
the magnificent figure of 70 per cent ; in some British 
hospitals a recovery-rate of even 80 per cent was 
obtained from operations for abdominal wounds, a 
figure which coincides with that given by Colonel 
Elliott Cutler amongst American Forces in his recent 
Linacre Lecture. C’est magnifique. 

f Well done ! young man, that is the way m 
glory. 
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ISCHiEMIC NERVE LESIONS OCCURRING IN 
VOLKMANN’S CONTRACTURE 

By W. holmes,* the late W. B. HIGHET, and H. J. SEDDON 

DEPART.MENT OF ORTHOPEDIC SURGERY (PERIPHERAL NERVe INJURIES CENTRE), AND DEPARTMENT OF ZOOLOGY AND 

COMPARATIVE ANaTOMY, OXFORD 


It has long been known that serious lesions of 
peripheral nerves are commonly associated with 
Volfamann’s contracture, producing a paralysis 
more extensive than that due to direct muscle 
damage alone. This was pointed out very 
clearly in 1909 by J. J. Thomas, who also sur- 
veyed the earlier literature. It was thought 
possible that treatment of these nerve lesions 
might result in considerable amelioration of the 
disability. From his review Thomas concluded 
that the nerve iesions resulted ejrher E’om actual 
division of the nerve-trunks or from secondary- 
compression of the nerves and their branches by 
shrinkage of the ischaemic muscles — “ for com- 
pression of the nerve-trunks there seems no need 
to despair . . . freeing of the nerve-trunks, the 
placing of them away from the contracting 
muscles under the skin, and at times the resection 
of a portion of the nerve and its suture . . . 
affords us the choice of methods of great promise.” 
It is not the purpose of this paper to discuss 
cases of Volkmaim’s contracture accompanied 
by straightforward division of main nerve-trunks 
since the treatment of such cases, qua nerve 
injxiry, is no different from that appropriate in 
uncomplicated nerve division. The puzzling 
cases are those in which there is no evidence of 
division and, as Thomas pointed out, the desir- 
ability of finding the treatment appropriate in 
these cases is very great since there is not only a 
paralysis due to ischeemia of muscle but also 
complete loss of sensory and motor function in 
the hand or foot. The first step is to elucidate 
the pathology of the nerve lesions and then to 
determine whether any form of treatment is 
likely to be of value. 

During the past two years a number of cases 
of established Volkmann’s contracture have been 
investigated at the Oxford Peripheral Nerve 
Injuries Centre. The following account is of 
the investigation of six of them in which there 
was gross damage to peripheral nerves resulting 
from the ischsemia ; in every case the upper limb 
wp affected. These cases were subjected to fiill 
clinical and operative investigation and specimens 
of muscle and nerve were removed for histological 
examination. The nerves showed an unusual 
type of pathological change which is believed to 
ischemia, and the characteristics of 
which have a direct bearing on the prospect of 
recovery. 

diagnosis of established ischemic para- 
lysis is usually depressingly simple and there is 

* Beit Memorial Research Fellow. 


often no need for the elaborate ritual carried out 
in each of these cases. Nevertheless, the tech- 
nique employed to obtain the data required by 
this investigation merits description, since some 
or all of the examinations will be foimd of value 
in elucidating cases in which the diagnosis is 
not obvious at first sight. 

OUTLINE OF INVESTIGATION 

A. Signs of Vascular Obstruction. — 

J, Examination of pulses. 

2. Oscillometry with Pachon’s (or similar) 
apparatus. 

3. Skin temperature measurements (see C (4) 
below). 

4. Arteriography. 

5. Inspection of vessels at operation. 

B. Signs of Damage to Muscles. — 

1. Clinical examination. 

2. Percutaneous electrical stimulation. 

3. Electromyography. 

4. Injection of perabrodil into the affected 
muscle and radiographic observation of the time 
of absorption. 

5. Biopsy. 

C. Signs of Damage to Nerves. — 

1. Clinical examination : motor, sensory, and 
sudomotor. 

2. Percutaneous electrical stimulation. 

3. Electromyography. 

4. Skin temperature measurements. 

5. Nerve exploration and biopsy. 

Some of these investigations, and also the 
order in which they are performed, call for 
comment. 

Skin temperatures were measured with thermo- 
couples and galvanometer before and after heating 
other parts of the body. 

Arteriography. — ^Perabrodil (50 per cent) was 
used, but although the pictures obtained were 
reliable, the radiographic contrasts were not as 
satisfactory as those obtained by the method that 
we learned later from Professor J. R. Learmonth 
(personal communication). Most of our pictures 
required touching up for reproduction, whereas 
this is not usually necessary after Learmonth’s 
technique, which, unfortunately, was unknown 
to us at the time when these cases, except the 
last, were investigated. 

The following technique is based on his 
recommendations and on those of Dr. F. H. 
Kemp, who is now in charge of the X-ray 
department at the Wingfield-Morris Hospital. 
For arteriography in the upper limb general 
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anrcsthesia is necessary ; but for the lower limb 
spinal anscsthesia is better, since it produces great 
vasodilatation which will be well cstablisiicd half 
an hour after the injection of the ana:stlictic. The 
vessel is exposed through a short longitudinal 
incision, preferably as high as possible, so that all 
proximal branches will be made visible radio- 
graphically. Disturbance of the artery in its bed 
must be avoided, since this may cause spasm, 
A lo-c.c. syringe is used, filled with strong per- 
abrodil or diodone, with an eccentric nozzle and 
a fairly large needle, c.g., No. 19 Record for the 
femoral artery. It is important to keep the 
bevel of the needle down as it enters the lumen 
of the vessel. Large quantities of perabrodil 
have been used without harmful effects (Lcar- 
month has used 10 c.c., followed within a few 
minutes by a second injection of the same quan- 
tity), but occasionally severe reactions occur in 
patients subject to allergic conditions : asthmatics, 
in particular, tolerate the drug badly. If it is 
thought desirable, the patient can be tested 
beforehand by placing 0-5 c.c. of perabrodil in 
the mouth for five minutes. A susceptible 
patient will show swelling of the mouth and 
tongue. The severe reactions arc acute pulmon- 
ary or laryngeal oedema and, if nodeed early, can 
be checked by the administration of adrenaline. 

The plunger is pressed as rapidly as possible 
and the signal for exposure given just before the 
syringe is empued. Exposure 
factors are of little value ; it is 
best to work them out for the 
individual ease from films taken 
prior to arteriography. Kemp 
recommends a hard flat film, 
obtained by incorporating filters 
in the tube. The needle is then 
withdrawn quickly and pressure 
made on the vessel for two 
minutes with a moist swab. If 
it happens that the site of block 
is obscured by the bone shadow 
there is no objection to repeating 
the injection almost immediately. 

Electromyography (Weddell, 

Feinstein, and Pattle, 1943). — 

This method of diagnosis was 
not available at the time when 
this investigation was made, but 
more recent experience has shown 
its value in ischaemic as well as in other forms 
of muscle change. Large action potentials arc 
characteristic of motor units in normal muscle; 
small irregular action potentials of the fibrilla- 
tion of denervated muscle ; whereas in com- 
pletely ischaemic paralysis there is no electrical 
activity of any kind. 

Injection of Perabrodil into Muscle . — It was 
found by one of us (H. J. S.) that when perabrodil 
is injected into muscle the rate of absorption 
(as seen radiographically) is very much slower 
from ischaemic than from normal or denervated 
muscle. {See Case 2.) 


Stucat Secretion. — Guttman’s (1940) method 
was used. 

The order of investigation was as follows : — 

Clinical c.xamination : 

motor, sudomotor and sensory, 
vascular and skeletal, 
percutaneous electrical stimulation, (elec- 
tromyography), 
oscillometry, 

(injection of perabrodil into affected 
muscles). 

Operative c.xamination (one .session) ; 
arteriography, 

fullest possible exposure of nerve, elec- 
trical stimulation, 

if convenient, exposure of damaged vessels, 
biopsy of affected muscles and of small 
cutaneous and muscular ncrv'cs. 

TJic exposure, aliiiough extensive, must be 
planned with some caution, so far as blood- 
vessels arc concerned, so as to avoid damage to 
the collateral circulation, on wliich the nutrition 
of the limb may be entirely dependent. 

CASE REPORTS AND PATHO- 
LOGICAL IN\TESTIGATIONS 

The nature of the injuries responsible for 
the vascular damage has been summarized in 
Tabic I. 


Since they are not strictly relevant to the 
subject of the paper, no details are given about 
bone injuries and their treatment ; about con- 
tractures and their treatment ; or die histological 
changes in muscle. 

Case I (C.i). — soldier born in igo6. 

Feb. 25, 1941 ; Thrown off an army lorry and 
sustained fractures of the outer end of the .risnt 
clavicle, body of the right scapula, and upper third 

the right radius and ulna. He lost consciousness ana 
remembers nothing of the accident. Admitted to 
hospital elsewhere : notes scanty, but state that 
“ There was obvious displacement and fracture ot 


Tabic I. 


Cast: No. 

j iNJUKV 

* Nirvt Lesion* 

1 

I 

Closed fracture of the radius 
and ulna 

Complete median and ulnar para!>’sis : 
partial radial parstlysis 

z 

Closed fracture of the mid- 
shaft of the humerus 

Comhiete median and ulnar paraljyis in 
the hand : partial radial pat.alj-sis. 

3 

Bomb'SpHnicr wound of 
ihc lower third of the arm 

Complete median and ulnar paralpis in 
the hand : no radial paralj'sis. 

4 1 

Practurc of the surgicnl neck 
of the humerus 

Complete median and ulnar paralysis in 
the hand (complete motor par3i>*si5 of 
vtll the intrinsic muscles, with depres* 
sion of all cutaneous scnsibiltiy ana 
sweatinp) : partial radial paralysis 

5 

1 Oo5cd fracture of the lower 
end of the radius 

Complete median and ulnar paralpis in 
the hand ; p.artial radial paralj'sis 

6 

Closed fraciuic upper third 
of radius and ulni> 

Incomplete median, ulnar, and radhi 
paralysis. 
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both bones of the right forearm. The radial pulse 
was absent, and the hand was blue and cold. There 
was no sign of anj'' circulation in the right hand. 
The forearm was manipulated under 
anajsthesia : the radial pulse re- 
turned, but it was still very weak. 

The arm was put in plaster. At no 
time did he complain of pain in the 
forearm or hand ”. 

March 12 ; Admitted to the 
Wingfield-Morris Hospital. 

Aug. 27 : Exploration of nerves, 
muscles, and vessels 5 arteriogram. 

Precis of Findings. — 

Vascular Damage . — 

Pulse at wrist half as forcible as 
on normal side. 

Oscillometry : Greatly reduced 
pulsations in lower third of fore- 
arm (JFig. 171). 

Skin temperatures : No reflex 
vasodilatation in hand (Table II). 

Arteriography (Fig. 172)'. 

Brachial and ulnar arteries patent ; 
radial arte^ obliterated in upper 
opposite site of fractures (cf. 

Fig. 173)- 


in brachial artery; veme comites apparently larger 
than normal. Pulsation also seen in both ulnar 
and radial arteries. 


Table II . — Measurements of Skin Temperature in Degrees 
Centigrade, made at Various Points on the Right and Left 
Hands at Room Temperature and 


After Heating. Room 


Temperature 21° C. 



After 30 Mm. 
Exposure to Room 
Temperature 

After Exposure of Limb 

1 IN A Hot-air Chamber 

Right \ 

Left 

Right 

Left 

j Right 

j Left 

Digit tips : 

21 i 

31 

22 

33 

238 

34 

Centre of palm 

26 

32 : 

27-s 

33 5 

28 s 

35 

Front of wrist | 

26-3 

32 1 

28 

1 33 5 

292 

i 35 

Mid forearm 

29.3 

32-5 

31-4 

33-5 

32 

34-5 

Front of elbow 

303 

33-5 1 

32-3 

34 

34 

35-5 


third of forearm 
normal arteriograms, 



Voluntary 

Power 

Faradic 

Response 

+ 

Galvanic 

Response 

1 Histological Changes 
P.T. Necrosis. 

+ 


E. D.C. 
A.P.L. 

F. D.P. 
F.C.U. 


Slight degeneration. 
Necrosis. 

Necrosis. 

Necrosis. 


Muscle Changes.*- 


B. Rad. 

E.C.R.L. 

All other muscles in forearm 
Muscles of hand 
Appearances at Operation ; 

Proximal 3-4 cm. of common 
flexor origin normal : other- 
wise complete necrosis of 
flexor group. Necrosis of 
lower third of extensor group, 
except E.D.C., which was 
fibrotic and yet responded 
to faradism. 

Nerve Damage . — Complete sensory loss and 
anhidrosis of median and ulnar distribution (Fig. iy4) ; 
paralysis of intrinsic muscles of hand. At exploration, 
median nerve of normal diameter (5 mm.) above 
elbow. At a point 6 cm. below the medial epicon- 
dyle it passed between the two heads of pronator 
teres where it was constricted by scar tissue, diam. 
only 2 mm. ; below this, diam. 3 mm. No 
neuroma. Nutrient vessels visible as far down as 



Direct inspection : Subcutaneous veins and small 
arteries more numerous than usual, in contrast with 
paucity of both in deeper layers. Normal pulsation 


* Abbreviations used in describing muscles : — 


Radial : B. Rad. 

E.C.R.L. 

E.D.C. 

E.Min.D. 

E.C.U. 

A.P.L. 

E.P.L. 

E.P.B. 

E. I. 

Median : P.T. 

F. C.R. 
P.L. 
F.D.S. 
F.P.L. 
F.D.P. 
P.Q. 
A.P.B. 
O.P. 
F.P.B. 

Ulnar : F.C.U. 


Brachioradialis 
Extensor carpi radialis 
longus 

Extensor digitorum com- 
munis 

Extensor minimi digiti 
Extensor carpi ulnaris 
Abductor pollicis longus 
Extensor pollicis longus 
Extensor pollicis brevis 
Extensor indicis 
Pronator teres 
Flexor carpi radialis 
Pahnaris longus 
Flexor digitorum sublimis 
Flexor pollicis longus 
Flexor digitorum profundus 
Pronator quadratus 
Abductor pollicis brevis 
Opponens pollicis 
Flexor pollicis brevis 
Flexor carpi ulnaris 
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b. Branch of the Median to F.D.S . — The two 
bundles of nerve-fibres of which this branch is com- 
posed showed a degeneration entirely unlike the 
Wallerian type. They contained no nuclei of any 
kind, either Schwannian or mesodermal, and in the 
Weigert preparations the myelin of the fibre sheaths 
is seen to be broken up into irregular masses occupy- 
ing the whole thickness of the fibril (Fjg. 175. 176). 
This myelin change is unlike that of Wallerian 
degeneration in that no phagocytic cells are present 



Fig. 175 . — Case i. Transverse section of one bundle in the 
branch to F.D.S. Weigert-alum carmine. Scale «=40//. 

and the products of sheath degeneration are not 
collected into the characteristic ‘ digestive chambers ’ 
formed by the cytoplasm of the macrophages. And 
similarly there has been none of the shrinkage of the 
lumen of the tubes characteristic of degeneration 
after simple division, with the result that the fibres 
have retained their normal uniform diameter of about 
I4p. One of the bundles shows endoneurial oedema, 
but there is no sign of a cellular inflammatory reaction 
in any part of the specimen, 

c. The Dorsal Cutaneous Branch of the Ulnar . — 
The nerve-fibres in this branch were completely 
degenerate, their axons and myelin having disappeared 
entirely except for a few scattered droplets of broken- 
down myelin. There has also been a great increase 
in the collagen of the endoneurium. The endo- 
neurium is represented by thick dense strands of 



Fig. 177 . — Case i. One nerve-bundle from the dorsal 
cutaneous branch of the ulnar. Transverse section, 
weigert-alum carmine. Scale = 40/1. 

collagen with sparsely distributed nuclei ; conse- 
quently in many areas in the nerve the Schwaiui tubes 
representing the original fibres have been completely 
obliterated iFig, 177). This endoneurial fibrosis is 
more severe than has ever been seen after simple 
Wmlenan degeneration. At some points the dense 
collagenous strands are separated by spaces containing 
aggregates of cells, some of which are similar to the 


macrophages of Wallerian degeneration, though others 
are smaller, and some have nuclei of abnormal shape 
(Fig. 17S). It seems likely that all these cells are 
phagocytic, and that some of them are disintegrating ; 
there are none that can certainly be identified as 



Fig. 176 . — Case i. Same nerve as in Fig. 175, longitudinal 
section, Weigert-alum carmine. Scale = 40/1. 

Schwann cells. Numerous small vessels containing 
normal blood are present both in the endoneurium 
and perineurium : they are probably more numerous 
than in the normal state, and represent part of the 
collateral circulation of the limb developed in response 
to the arterial obstruction. 

Summary. — The degeneration of the fibres in the 
anterior interosseous branch of the median nerve 
cannot have been due to the constriction of the main 
trank between the heads of pronator teres, since the 
branch arose well above the site of constriction. It may 
possibly have been due to trauma at the rime of the 
original injury, causing axonotmesis followed by 
regeneration. On the other hand, the presence of 
endoneurial thickening, which is not typical of 
Wallerian degeneration, inclines one to suggest that 
the initial fibre degeneration, accompanied by endo- 
neurial thickening, was due to ischasmia caused by 
centripetal vascular spasm at the time of injury. { The 



Fig. 178 . — Case i. Same nen’e as m Fig. 177, 
Longitudinal section. Alasson. Sca/e = 40/1. 

subsequent regeneration of the fibres, in progress 
when the specimen was excised, must have resulted 
from revascularization, without which growth of fibres 
could not have occurred. 

The condition of the branch to F.D.S. seems to be 
a necrosis comparable with that of ischaimic infarction 
of muscle : there is no cellular reacrion, the nuclei 
of all cells in the nerve have disappeared, and there has 
been some autolytic breakdown of the myelin. The 
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NERVE LESIONS IN 

not achieved their normal diameter. The large 
fibres present may either have escaped injury or have 
proceeded further in regeneration than the others. 
In longitudinal sections it can be seen that some of 
the nerve-bundles contain collections of myelin 
having the appearance seen in the early stages of 
Wallerian degeneration of large fibres {Fig. 179). 
This abnormality of the myelin sheath is probably 
greater than can be attributed to operative trauma 
and may indicate a persistent nutritional abnormah'ty. 

The connective tissue of the nerve contains an 
excess of small vessels, many of which are surrounded 
by considerable polymorphonuclear and lymphocytic 
aggregations. In one of the bundles there has been 
considerable ha;morrhage in the perineural connective 
tissue. 

b. Branch to F.D.S. — This small branch contains 
only one nerve-bundle in which all the fibres have 
degenerated with no sign of regeneration. The 
condition of this nerve is similar to that of the dorsal 
cutaneous branch of the ulnar in Case i. There are, 
however, a few cells present which may be Schwann- 
ian, though they are much less numerous than after 
normal Wallerian degeneration. 

c. Palmar Cutaneous Branch of the Median . — 
This contains an abundance of myelinated fibres 
(Fig. 180), but as most of them are less than 5 ft in total 



Fig. 180 . — ‘Case z. Part of the palmar cutaneous 
branch of the median nerve. Transverse section. 
Weigert-alum carmine. Scale = 40/1. 

diameter they are probably regenerating rather than 
normal undamaged fibres. The blood-vessels show a 
mild polymorphonuclear exudation and the endoneurial 
collagen fibres show a slightly abnormal thickening. 



Fig. iSi . — Case 2. A nerve-bundle from the dorsal 
waneous branch of the ulnar. LongitutUnal section. 
Only two small myelinated nerve-fibres are visible. 
Weigert-alum carmine. Scale = 40(1. 

d. Dorsal Cutaneous Branch of the Ulnar. — The 
fibres in this branch have all degenerated, and the few 
small myelinated fibres present (Fig. 18 r) presumably 
represent an incomplete and unsuccessful attempt at 
regeneration. Some of the Schwann tubes appear to 


have retained their lumen, but others have been 
obliterated by thickening of the collagen fibres of the 
endoneurium (Fig. 182). The less severely damaged 
tubes contain Schwann cells, but the others are 



Fig. 182 . — Case z. The same nerve as in Fig. iSl. 

Transverse section. Masson. Scale = 40;/. 

occupied only by groups of mesodermal cells with an 
extensive foamy c5Toplasm. A large artery accom- 
panying the nerve is completely obliterated by an old 
thrombus, but within the endoneurium there is a 
large number of small normal Vessels, 

Summary. — There is no doubt that in this case 
the nerve damage was ischasmic in origin. 

The least severely affected nerve-branches were 
the branch to pronator teres, which arose high'in the 
arm, and the palmar cutaneous branch which was the 
most distal specimen taken. But in both there is 
evidence of initial degeneration of some or all of the 
nerve-fibres, followed by regeneration. In the branch 
to flexor sublimis and in the dorsal cutaneous branch 
of the ulnar nerve-fibre degeneration was associated 
with destruction of many of the Schwann cells and 
gross coUagem’zation of the endoneurium. Attempts 
at regeneration of myelinated fibres were absent or 
abortive. In all the nerves there was an abundance 
of small vessels containing apparently normal blood. 
The evidence indicates that the effect of the initial 
acute ischemia is to cause nerve-fibre degeneration ; 
and that in the areas in which this is most severe there 
is also Schwann-ceU destruction and coUagenization 
of the endoneurium. Later, when a collateral circula- 
tion has become established, regeneration of mye- 
linated fibres takes place, but only in those nerves in 
which the Schwann cells are still alive and the Schwann 
tubes remain patent. 

Progress. — 

July 13, 1942 : In the radial group several of the 
proximal muscles showed slight recovery, but there 
has been none in E.P.L., E.P.B., or E.I. 

In the median and ulnar muscles there was only 
a flicker of contraction in F.C.U. 

Sensory recovery is complete in the superficial 
radial area ; there has been a slight recovery of pain 
sensibility in the palm in the ulnar area. 

Oct. 26, 1943 ; Slight flicker in median group. 
Return of sweating and of touch and pain sensibility 
in radial area, with considerable overlap on to the 
median and ulnar areas. In median area shrinkage 
of zone of analgesia, but no recovery in ulnar area. 

Case 3 (M.32). — A sailor bom in 1900. 

March to, 1941 : He was injured in a bomb 
explosion, and sustained multiple injuries including 
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wounds of the medial side of the right arm. He had 
immediate pain in the right elbow, but the hand and 
forearm felt normal until on trying to use the limb 
he found that he had no movement of the wrist or 
fingers, and that he had complete sensory loss in the 
hand. He was admitted to hospital where bomb 



Fig. 183. — Case 3. Arteriogram. The brachial artcr>' 
is obliterated at the fcvel of the wound, and a large foreign 
body may be seen close by. Just above the site of oblitera- 
tion there are several large anastomotic vessels. (The 
radiograph was unsatisfactory for reproduction, and the 
shadows of the vessels have been marked out with Indian 
ink). 

splinters were removed, and the wounds were excised 
and (nota bene) sutured. The arm was immobilized 
in a Thomas splint. 

March 12 : It was noted that “ the right arm was 
grossly swollen from the shoulder to the elbow. The 
wounds have been sutured under tension and arc 
discharging serum ”. The sutures were removed 
and the wound packed with vaseline gauze. He had 
“ total anaesthesia of the forearm and hand, with 
complete loss of motor power in the hand. The hand 
is warm and of good colour ; there is no palpable 
radial pulse 

A radiograph revealed a comminuted fracture of 
the medial epicondyle of the right humerus. 

March 13 : All sutures removed, wounds in- 
sufflated with sulphanilamide powder, and a closed 
plaster” applied. 

April 21 : There was “ evidence of beginning 
flexor contracture of the fingers — slight resistance to 
complete extension 

Nov. II : “ Some evidence of return of function 
in the extensor muscles ”. 


March 13, 1942:' Admitted to the Wingficld- 
Morris Hospital. 

March 25 : Exploration of nerves, muscles, and 
vessels : arteriogram. 

Pki'.cis of Findings. — 

Vascular Damage . — 

Pulse : Palpable in brachial artery down to mid- 
arm, very feeble at wrist. 

Oscillometry : Poor pulsations in lower arm, 
barely perceptible in forearm. 

Skin Temperatures : No reflex vasodilatation in 
hand. 

Arteriography (Fig. 183): Complete obstruction 
in brachial artery 3 cm. above epicondyle. 

Direct inspection confirmed this. Pulsation in 
radial artery visible in upper third of forearm. 

Muscle Changes . — 
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All other forearm muscles in 

median and ulnnr croups _ - _ 

Intrinsic muscles of nand _ - 

Appearances nt Operation : Histological Changes : 

All forearm fletors necrotic. I’.T. Degeneration and in- 
H.i’.U. ) tersiiiial tibrosis. 

n.P.U. 1 necrotic RD.S. Necrosis. 

H.I. ) E.D.C. Necrosis. 

H.P.L. Similar to P.T. 

Nerve Damage . — Complete sensory loss and anhi- 
drosis of median, ulnar, and medial cutaneous (fore- 
arm) distribution. Paralysis of intrinsic muscles of 
hand. Diminution of sensibility and sweating in 
superficial radial area. 

At exploration, medial cutaneous nerve of forearm 
completely divided 11 cm. above medial epicondyle. 

Ulnar : 1 1 cm. above medial epicondyle a very 
large fusiform neuroma (Fig. 184), consistency quite 



Pig. 184. — Case 3. The ncr\'e lesion as exposed at 
operation. There are two lateral neuromata on the 
median nerv’c. and a large fusiform neuroma on the ulnar. 
The proximal neuroma on the medial cutaneous nerve of 
the forearm is also visible. 

soft, and below it nerve was of normal diameter. 
Behind epicondyle nerve buried in scar tissue, but 
apparently normal except for slight epineural fibrosis. 
Beyond a point 5 cm. below epicondyle it gradually 
became atrophied and . fibrotic, in lower third of 
forearm diam. only 2 mm. Median : diam. 6 mm- 
proximally. At same level as ulnar and medial 
cutaneous lesions, there was a conspicuous lateral 
neuroma (Fig. 1 84) ; diam. below, 6 mm. There 
was a second lesion 8 cm. below the first, and at the 
same level as the arterial lesion ; it was also a 
neuroma, on the anterior surface of the nerve (ivy- 
184). Below this level the nerve became involved >n 
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scar tissue in the antecubital fossa, but after dissection 
it appeared normal (diam. 5 mm.). It continued so 
for 6 cm. below the epicondyle, beyond which it gradu- 
ally shrank, was apparently avascular, and felt fibrotic. 
No obvious constriction between heads of P.T. In 
lower third of forearm diam. only 2-5 mm. 

Electrical stimulation of both median and ulnar 
nerves negative. 

Histological E.vamination of Nerves.. — 

a. Branch to F.D.P. — This nerve contains many 
myelinated fibres, but most of them have a total dia- 
meter of only 4-5//, or less, and there has been 
proliferation of the Schwann cells. Thus, it appears 
that an initial complete fibre degeneration has been 
followed by recent regeneration. 

b. Branch to P.T. — The nerve-fibres in this 
specimen have degenerated completely : in addition 
there has heeir consrderahle thiehervirvg of the etido- 
neurial collagen so that many of the Schwann tubes 
have been obliterated, and there are many fewer 
Schwann cells present than would be expected in a 
nerve which had undergone simple Wallerian degener- 
ation. The branch is abundantly supplied with blood- 
vessels containing normal blood : these are found 
both within the bundles and in the epineurium. 
Numerous polymorphonuclear leucocytes can be seen 
emigrating from all the vessels, and they form collec- 
tions in the epineural connective tissue. 

c. Branch to F.D.S.. — Here again all the nerve- 
fibres have degenerated, and collagenization within 
the bundle has, in some areas, proceeded further than 
that in the branch to P.T. Thus, at some levels 
bundles can be seen in which the lumina of the 
Schwann tubes have not been obliterated, and Schwann 
cells are still present within them, the only abnormality 
being a slight thickening of the endoneurium ; while 
at other levels the bundles consist entirely of dense 
strands of collagen showing no tubular structure, and 
in places this intraneural collagen is acellular and 
shows hyalinization. In one transverse section a 
bundle was seen in which half of its area was occu- 
pied by Schwann tubes with a thickened endoneurium, 
while the other half contained only a dense mass of 
longitudinally orientated collagen. 

d. Dorsal Cutaneous Brandi of Ulnar. — The nerve- 
fibres are degenerate, but removal of the products of 
myelin sheath breakdown has not proceeded normally. 
At many points in the Weigert-Pal preparations 
granular masses of black-staining material can be seen 
occupying spaces similar in dimensions to normal 
nerve-fibres {Fig. 185). In normal Wallerian degen- 
eration these breakdown products would have dis- 
appeared long ago. Trichrome preparations show 
that the normal structure of the nerve has largely 
disappeared as a result of the formation of dense 
intraneural collagen masses. This collagen shows 
patchy hyaline change with loss of affinity for collagen 
stains. The few cells present in the nerve have the 
appearance of phagocytes {Fig. 186) and many of them 
show nuclear degenerative changes. The perineurial 
and epineurial connective tissues of the nerve are 
similarly composed of acellular degenerating collagen. 
The nerve contains only a very small number of 
minute blood-vessels. 

Summary. — In view of the evidence of partial 
traumatic interruption of the median and ulnar nerves, 
some Wallerian degeneration was to be expected in all 
the branches excised for histological examination. 
It is, however, evident that there has been a con- 
siderable degree of regeneration through the median 
lesion at least, since the branch to F.D.P. was exten- 
sively re-innervated. But all Ae other branches are 


not only devoid of fibres, but show changes that are 
not typical of normal post-traumatic Wallerian degen- 
eration, and these must be attributed to the ischtemia 
accompanying the direct injury of the main nerve- 
trunks. In specimens (6), (c), and {d) various grades 



Fig. 185 . — Case 3. A nerve-bundle from the dorsal 
cutaneous branch of the ulnar in a transverse section at a 
ptoKimal level. My elm remains still occupy the old nerve- 
fibre tubesj and the endoneurium is thickened. Weigert- 
alum carmine. Scale = 40//. 

of endoneural collagenization are seen, and in specimen 
{d), in which there is no evidence of establishment of 
collateral circulation, the collagen which has occupied 



Fig. 186 . — Case 3. The same nerve as that in Fig. 

015, shown in longitudinal section at a distal level. 

Masson. 

the nerve shows signs of degenerative change. Fur- 
thermore, in specimen {d) there has been a failure of 
the normal process of phagocytic removal of myelin 
breakdown products, indicating a persistent abnor- 
mality in the nutrition of this branch. 

Progress. — 

June 26, 1942 ; No evidence of recovery in median 
or ulnar nerve ; slight evidence of improvement in 
the radial distribution, except in E.P.L., E.P.B., and 
E.I. The patient has not been available for re- 
examination since this date. 

Case 4 (G.24). — A civilian motor engineer bom 
in 1880. 

Nov. 2, 1940 ; Caught his left arm in the carrier 
of a lathe and sustained a fracture of the surgical neck 
of the humerus, fracture of the mid-third of the radius 
and ulna, soft-tissue injuries of the arm and axilla, 
and a complete brachial plexus paralysis. Admitted 
to hospital ; axillary wound excised and sutured, both 
fractures reduced and immobilized by shoulder spica. 

Dec. 15 ; Plaster spica was removed and arm 
placed in a sling. “ Sensation from shoulder to elbow 
now present. Less swelling of the hand and the skin 
seems more vital 

Jan. 15, 1941 ; “ Indefinite sensation to mid- 

forearm, definite contraction in deltoid, biceps, and 
triceps 
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March lo ; “ Sensation to pin-prick 2-3 finger- 
breadths above the ulnar styloid 

July : “ Some movement began to return to the 
fingers 

April 24> 1942 ; Admitted to the Wingficld-Morris 
Hospital. At no time had he complained of pain in 
the hand. 

May 1 3 : Exploration of ncr\'cs and muscles ; 
arteriogram. 

PRliCtS OF FrNTDtKGS. — 

Vascular Damage , — 

Pulse : Feeble in axilla, impalpable at wrist. 

Oscillometry : Slight pulsation only in upper third 
of arm. 

Arteriography (third part of subclavian) : Complete 
obstruction at level of fracture of neck of humerus. 

Muscle Damage . — 


l'’plu'iiary I'atadtc Oatvamc 

Pini er Hetpauie Pesppntr 


B. Rad 
E.C.R.L. 

E. D.C, 

Other extensor muscles 
P.T. 

F. C.R. 

P.L. 

F.D.S. 

Other muscles in median sroup 
F.C.U. 

F.D.P. 

Ulnar intrinsics 


Necrotic 


Appearances at Operation : 
E.D.C. Fibrotic 
A.P.L. 

E.P.L. 

E.P.B. 

E.I. 

Superficial forearm muscles ; 
apparently normal. 

Deep muscles : necrotic. 
First dorsal interosseous : 
pale red and atrophic ; no 
electrical response. 


- 4 

Histological Changes : 


A.P.L. Necrosis and fibro- 
sis. 

n.I. Necrosis. 

Normal and degenerate fibres 

Necrosis. 

Degeneration. 


Nerve Damage . — Diminished sensibility and hypo- 
hidrosis in median, ulnar, and superficial radial areas : 
paralysis of intrinsic muscles of hand. At explora- 
tion (forearm only), median nerve atrophied (diam. 



Fig. 187 . — Case 4. Transverse section of a nerve- 
bundie ai a proximal level in the dorsal cutaneous branch 
of the ulnar. Masson. Scale =* 40 /l 

3 mm.) fibrotic, very firm, and avascular. Faradic 
stimulation, weak response in A.P.B. Ulnar similar, 
diam. 2 mm. ; no response on stimulation. 
Histological Examination of Nerves. — 
a. Dorsal Cutaneous Branch of Ulnar. — Examined' 
in transverse and longitudinal section throughout its 
length. There is no significant difference in the 
condition of the nerve at the proximal and distal 
levels. The bundles have all suffered considerable 


cndoncurial collagcnixation (Pig. 187), though the 
severity of the change varies at different points 
within the bundles. Thus, in some areas the Schwann 
tubes have an unobstructed lumen and contain 
regenerating nerve-fibres with myelin sheaths. But 
at other points the nervous tissue has been completely 
replaced by collagen (Pig. 187), and this shows a 
degenerative change manifested by absence of nuclei 
pd patchy abnormality of staining rcartions : thus, 
it takes up the plasma stain in Masson’s method, and 
the picric acid rather th.an the acid fuchsin in hema- 
toxylin — van Gieson preparations. The numerous 
blood-vessels contain apparently normal blood, and 
there is only a verj’ mild inflammatoiy reaction. 

h. Branch of the Superficial Radial Nerve. — This 
branch contains some myelinated ncn'c-fibrcs : the 
Schwann cells have proliferated, but there is no 
significant degree of cndoncurial collagcnixation, and 
the nciA’c thus has the appearance of being in the 
process of rc-inncrvation after degeneration of a 
typical Wallcrian kind. 

Su.M.mary. — T ransient brachial plexus paralysis 
(ncurapraxia). Ischxmic lesions of deep flexor 
group in forearm, distal extensors, and of median 
and ulnar nerves. 

The varying severity of the collagenization at 
different points in the dorsal cutaneous branch 
demonstrates the continuity of the different grades of 
collagenization that have been found in all these cases. 
The presence of regenerating and myelinated fibres 
in those Schwann tubes that have retained their 
individuality indicates that regeneration of nerve- 
fibres is possible if collagenization has not gone too 
far, and if a good circulation has been re-established. 
But it seems unlikely that normal motor-fibres of 
maximal diameter could ever be formed even in ^cse 
intact Schwann tubes, since the cndoncurial ussue 
bew’cen them is considerably thickened and would 
surely prove a persistent hindrance to the increase in 
fibre diameter which is a necessary part of the process 
of regeneration. 

Progress. — 

June 26, 1942 : No improvement, except for a 
flicker in A.P.B. 

Sept. 18, 1943 : Slight increase in power of active 
muscles ; flicker in F.P.L., otherwise no change. 

Pain sensibility has returned in the distribution 
of the dorsal branch of the ulnar. Anxsthesia in the 
median and ulnar areas has diminished in extent. 

Case 5 (S.35). — A civilian radio-electrician bom 
in 1905. 

Jan. 7, 1942 : Sustained a left Collcs’s fracture 
while boxing. On his way to hospital he felt some 
pain in the hand, but cannot remember if there uus 
any disturbance of sensibility. Fracture manipulated 
under anxsthesia, perfect reduction obtained, and a 
complete skin-tight plaster applied. Later, he couW 
move his fingers but could not “ feel them properly • 
During the night severe pain in the forearm muscles, 
increased by movement of the fingers. 

Jan. 8 : Reported at hospital ; fingers were 
swollen but could be moved voluntarily ; sensibility 
was not tested. 

Jan. to : A little plaster removed from the pato) 
slightly casing the pain. The patient could still move 
his fingers, but sensibility was probably diminished. 

Jan. II : Plaster split. _ , 

Jan. 12 : Plaster removed j skin severely blistereU 
on front of forearm ; blisters removed under anaes- 
thesia, fracture re-manipulated and complete skiU' 
tight plaster applied. 
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Jan. 14-March 27 : Further treatment. During 
this period it became clear that there was a serious 
loss of motor and sensory function in the hand. 

March 30: Admitted to Wingfield - Morris 
Hospital. 

May 6 : Exploration of nerves, muscles, and 
vessels ; arteriogram. 



Appearances at Operation : 
F.D.S. \ Necrotic 
F.D.P. / distally 

p p I ) No necrosis : 

p'l i responded to 

J faradism. 

First dorsal No necrosis 
interosseous. 


Histological Changes : 

F.D.S. Necrosis. 

E.P.L,. Fibrosis and a patch 
of necrosis. 


Hyalinization and fibrosis. 



Fig. i8S. — Care 5- Arteriogram after injection into 
the radial artery below the middle of the forearm. This 
artery is obstructed at the level of the radial fracture, and 
several anastomotic vessels arise above the site of obstruc- 
tion. The vascular arch in the palm is outlined only over 
the base of the 4th and 5th metacarpals. This arteriogram 
was repeated ivith the same result. 


Vascular Damage . — 

Pulse : Normal in radial artery at wrist. Hand 
linker but colder than normal. 

Oscillometry : Pulsations greatly reduced in lower 
lalf of forearm. 

Arteriography ; Obstruction in radial artery at 
level of fracture, many anastomoses proximal to it, but 
superficial palmar arch not filled (Fig. i88). Ulnar 
jrtery patent and deep arch well filled (.Fig. 189). 

Direct inspection confirmed obstruction in radial 
artery. 

Aiuscle Damage. — Voluntary Faratitc Galvanic 

Power Response Response 
|;P;L. _ ^eok 4 

E. P.B. _ _ _ 

Omer evtensor muscles active 

F. P.L. _ _ _ 

Thenar muscles _ _ 

Other muscles in median group 
active 

Ulnar intrinsics _ _ _ 

Other muscles in ulnar group 
active 


Fig. 189. — Case 5. Arteriogram obtained by injection 
of the ulnar artery below the middle of the forearm. There 
IS no obstruction of the ulnar artery and the deep arch in the 
palm is well outlined. (In this and Fig. 188 the shadows 
of the vessels have been blackened with Indian ink.) 

Nerve Damage . — Complete sensory loss and 
anhidrosis in distribution of median, uhiar, and 
superficial radial nerves (Fig. 190) : paralysis of 
intrinsic muscles of hand. 

At exploration, median nerve normal, diam. 6 mm. 
down to 16 cm. above the wrist, then progressive 
shrinkage, diam. 2-5 mm. at 13 cm. above wrist : 
firm, fibrotic, but not avascular. No neuroma. In 
carpal tuimel, apparently normal again ; thus, 
shrinkage extended over 13 cm. 

Ulnar : At 12 cm. above wrist began to shrink, 
quickly reaching diam. 2 mm., firm and fibrotic, but 
vascularity doubtful. No response on stimuladon 
of either nerve. 

Histological Examination of Nerves. — 

a. Dorsal Cutaneous Branch of the Ulnar . — ^After 
fixation the specimen was 13 cm. in length : it was 
examined at different levels. 

The most proximal 4 cm. of the nerve show no 
great abnormality of the connective tissue : in the 
bundles, however, although normal large myelinated 
fibres are present at the periphery, the fibres in the 
middle have tmdergone degeneration. But in this 
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area there has been abundant regeneration frorn 
above, and the Schwann tubes, with their proliferated 
Schwann cells, contain many fine thinly myelinated 
axons. There is slight endoncurial oedema, but no 
other remarkable change. 



Fig. 190. — Cditf 5. Complete sen^orj* nnci nnhi- 
drosis in the median and ulnar arem, and in the d(*itribution 
of the superficial radial nerve. The area of sue.annf; and 
sensibility over the dorsum of the ist interosseous sp.icc 
is almost certainly inncr%’atcd by the lateral cutaneous 
nen’c of the forearm. 


In the next 3-5 cm. of the nerve the number of 
myelinated ners'e-fibres present gradually decreases, 
though there are still many small fibres in the process 
of regeneration : myelin remains show all stages of 
removal by phagocytes. There is a mild polymorpho- 
nuclear and lymphocytic infiltration of the tissues 


conspicuous abnormality. The cndoncurium is, per- 
haps, slightly thickened. 

PKOGni:s.s. — 

Aug. 26, 1943 ; Of the paralysed median muscles 
F.P.L. alone has recovered ; feeble contraction in the 
ulnar intrinsics. Sweating and sensibility have 
returned in the radial area, and in the p.ilmar area of 
the ulnar. Slight shrinkage in the area of median 
annlgesh, probably due to overlap. 

Case 6 (G.5S ). — A soldier bom in 1917. 

Nov. 19, 1943 : Motor-cj'clc crash ; closed frac- 
ture of upper third of right radius and ulna, open 
fracture right tibia and fibula. Admitted to hospital 
without delay : forearm fraaurc reduced, and plaster 
applied from mid-arm to palm, with elbow flexed 
90 ' ; appropriate treatment for lower-limb injury. 

Nov. 20 : Arm p.iinful, fingers swollen and blue ; 
phstcr bivalved, which relieved the pain. On the 
following day the fingers were flexed and could not be 
extended without causing pain. Median and ulnar 
paralysis first noticed. 

March 30, 1944 ; Admitted to Wingfield-Morris 
Hospital. 

Alay 17; Exploration of ncr\-cs and muscles; 
arteriogram. 

PRi.Cia OF PiNDIKGS. — 

Vascular Damage . — 

Pulse ; Normal. 

Oscillometry : No significant departure from 
normal. 

Arteriography : Slight narrowing in upper part of 
radial artery, absence of branches in main muscle 
mass of forearm and no filling of distal quarter of 
anterior interosseous artery. Ko sign of this vessel at 
operation. 



Fig. 191 . — Case 5. Part of a nerve-bundle in the 
dorsal cutaneous branch of the ulnar at a point at which 
there is no great fibrosis of the cndoncurium between the 
Schwann tubes. Masson. Scale — 20/(. 



Flo. 19:. — Core 5. The same nerve as th.it in Fi'c- 
191, but at a point at which there is considerable thicUeninS 
ol the endoncurial collagen. Transverse section. .Masson. 
Seale — 20/1. 


around the blood-vessels. In the distal 6 cm. of the 
nerve there are no normal nerve-fibres present, all 
are in the process of regeneration, and they seem to be 
less numerous than at the more proximal levels. Some 
of the nerve-bundles show an unmistakable excess of 
collagenization of the endoneurium ; this can be 
very clearly demonstrated by comparing the different 
bundles in the same transverse section of the nerve 
(Figs. 191, 192). But at no level has the collageniM- 
tion proceeded to complete obliteration of the lumina 
of the Schwann tubes. Throughout this distal seg- 
ment of the nerve there is patchy infiltration of the 
bundles with dense masses of inflammatory cells, and 
the whole nerve appears to be hypervascularized. 

b. Palmar Cutaneous Branch of the Median. — This 
very small nerve has undergone complete Wallerian 
degeneration, but shows no necrosis or other 


Muscle Damage . — 



Voluntary 

Faradtc 


PotL'cr 

Response 

P.T. 

+ 

+ 

F.e.R. 

4 - 

O- 

P.L. 

+ 

4 ^ 

F.D.S. 

4 - 

4 - 

F.P.L. 

+ 

? 

F.D.P. 

— 

— 

P.Q. 

} 

not e 

A.P.B. 

— 

— 

O.P. 

— 

— 

F.P.B. 

4 - , grade 2 

— 

Ulnar muscles : All acting. 

but weak. 

E.I. and 

Radial muscles : distal muscles, except 


Galvanie 

RespenU 


weak but active : pro.vima] muscles strong. 


Appearances at Operation : 
Necrosis of lower half of 
F.D.P. and whole of P.Q. 
A.P.B. Typical degenerate 
muscle. 


Histological Changes : , , 

Confirmed macroscopicM 
findings. 
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Nerve Damage . — Incomplete anhidrosis and partial 
loss of sensibility in the median and ulnar areas. 
Paralysis of median and paresis of ulnar intrinsic 
muscles of the hand (F.P.B. supplied by ulnar 
nerve). 

At operation only the median nerve was explored. 
At i6 cm, below the medial epicondyle the diameter 
of the nerve shrank from 6 by 4 mm. to 4 by 4_ mm. ; 
appearance of bundles lost, sheath fibrotic, consistency 
apparently normal, nerve purplish and obviously well 
vascularized. At 23 cm. below the epicondyle the 
diameter returned to normal and the appearance 
became that of ordinary Wallerian degeneration. 
Faradic stimulation : no response in F.D.P., P.Q., 

O.P., or F.P.B. ; F.P.L. and A.P.B. raised threshold. 
One small bundle removed from narrowed portion of 
nerve-trunk. 

Histological Examination of Nerve.-— T he 
specimen was 3 cm. in length after fixation : it was 
examined in transverse section at five levels. 

At its proximal end the specimen contained four 
small nerve-brmdles ; at the distal end only one 
buwdlc was included, but the condition of the nerve 
%vas similar at all levels. In most respects the appear- 
ances were those of a nerve which had undergone 
simple Wallerian degeneration followed by a re- 
innervation by regenerating axons from a proximal 
level : thus, no normal-sized nerve-fibres were 
present, the Schwann cells were proliferated, and the 
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The macroscopical and microscopical evidence 
indicates that the nerve had undergone axonotmesis 
complicated by a moderately excessive endoneurial 
thickening. Re-innervation by regenerating axons 
was well advanced, and spontaneous recovery could 
be expected since the nerve had not been completely 
interrupted at any point. The quality of recovery 
might, however, be impaired by the abnormal condi- 
tion of the endoneurium around the regenerating 
fibres. 

Progress, — ^By June 20, 1944, there was great 
improvement in the power of the intrinsic muscles of 
the hand, and sensibility, including two-point dis- 
crimination, was almost perfect. Thus, this case 
provides clear evidence of the degree of ischaemic 
damage that is compatible with good recovery. 

DISCUSSION 

Signs of Impairment of the Circulation. — 

I. Pulse . — ^In Case i, in which the radial 
artery was injured in the mid-forearm, the radial 
puJsfc was a^ent immediately after the injnry, 
but returned slightly after mam'pulation of the 
fractures of the radius and ulna. It was certainly 
present when the patient was referred to us 15 
days later, but was only half as forcible as on the 
normal side. 




>-1 




-A- 



Fig, 193 . — Case 6. A transverse section of part of 
one bundle from the median nerve, \lasson. The 
Schwann tubes he m groups separated by increased endo- 
neurial collagen. In many of the tubes the myelin sheaths 
of the small nerve-fibres which they contain can be dis- 
tinguished as dark rings. Scale ^ 20//. 

Schwann tubes all contained fine regenerating nerve 
axons (Figs. 193, 194). But the endoneurial connec- 
tive tissue was thickened to an extent greater than that 
charaaeristic of Wallerian degeneration. This thick- 
e^g varied in degree at different levels, and at 
different points in the sections ; but it had nowhere 
proceeded to complete obliteration of the lumina 
of the Schwann tubes. 

Summary. — The pre-operative diagnosis of 
ischEemic muscle and nerve damage was based on the 
intractability of the flexor contracture, and the 
presence of nerve lesions which could not be attri- 
buted directly to the fracture. The arterial spasm 
was probably widespread at first, but passed off fairly 
quickly, since there was considerable recovery in most 
of forearm muscles during the two months pre- 
ceding operation. However, it appears that the distal 
part of the deep circulation of the forearm had been 
gravely disturbed, and the anterior interosseous 
artery had disappeared completely in its peripheral 
part. Here there was gross muscle necrosis and 
moderate ischaemic damage of the median nerve, and 
perhaps of the ulnar. 


Fig. J94. — Case 6. The same area as that shown in 
Fig. 193 in an adjacent section stained with buffered silver 
DUiate to demonstrate nerve-axons. All the Schwann 
tubes are abundantly re-innervated. Scale = zofc 

In Case 2 the brachial artery was injured in 
the mid-arm. The radial pulse was absent for 
at least a week after the injury, and six months 
later both brachial and radial pulses were 
extremely weak below the site of injury. 

In Case 3 the brachial artery was injured just 
above the elbow. The radial pulse was absent 
for at least 2 days, and was extremely weak 12 
months later. 

In Case 4 the axillary artery was damaged; 
the brachial pulse was scarcely palpable when the 
patient was referred to us almost six months later, 
and only when the limb was warm was there even 
a flicker of a radial pulse. 

In Cose 5, in which the radial artery was 
injured, the radial pulse was normal three months 
after injury, but the arteriogram showed that the 
site of the arterial injury was at the wrist, below 
the level at which the pulse was palpable. 

In Case 6 there was no detectable abnormality. 

2. Oscillometry . — ^In all cases the oscillometer 
recordings demonstrated a serious impairment of 
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circulation below the level of arterial injury : 
there was also slight reduction of oscillations 
immediately proximal to it. Thus in Case i 
there was diminution in the recordings in the 
upper third of the forearm (see Fig. 171), though 
the damage to the radial artery was a little below 
this level. And in Case 5 oscillations were con- 
siderably reduced in the lower half of the forearm, 
though the arterial injury was at the level of the 
wrist. 

3. Skiu Teiiiperaiurcs . — Our scries of cases 
suggests that little value can be attached to 
recordings of skin temperature in the late dia- 
gnosis of ischamic contracture. It is well known 
(Richards, 1943) that after division of a peripheral 
nerve the skin temperature in the denervated 
zone is at first raised, owing to paralysis of the 
sympathetic vasomotor nerves, and reflex vaso- 
dilatation is no longer possible. After an interval, 
usually about 21 days, it begins to fall, and 
eventually the temperature of the deners'atcd 
skin is considerably lower that that of the corres- 
ponding normal area at room temperature. If, 
as in all our cases, a serious vascular lesion is 
accompanied by a peripheral nerve lesion, the 
denervation of blood-vessels is alone sufficient to 
abolish reflex vasodilatation in the dcners'ated 
cutaneous zone. 

Thus, recordings of skin temperature made 
several weeks after uncomplicated nerve division 
are essentially the same as those obtained in limbs 
in which ischa:mic damage is combined with a 
nerve lesion. But if recordings of skin tempera- 
ture were to be made immediately after the injury, 
when vascular damage was first suspected, it 
would be found that in ischa;mic limbs the digits 
would show no vasodilatation, while after simple 
nerve division this condition would not be 
observed until some weeks after injury. 

4. Arteriogravis . — In Cases 1-5 arteriography 
showed that the main artery was obliterated at 
the level of the injury in Case 6 there was a 
suggestion of obliteration of the anterior inter- 
osseous artery ; and in all except Case 2, where 
the arteriogram attempted by injection above the 
level of injury was unsuccessful, there were signs 
of establishment of a collateral circulation. Many 
fine blood-vessels could be seen extending from 
the artery above the site of obstruction to the 
arterial branches below the obstruction, and in all 
cases some blood-vessels were outlined distally in 
the limb : this collateral circulation was adequate 
to prevent gangrene. In the cases in which the 
radiograph included the area of muscular necrosis 
there was evidence of poor local circulation, as there 
was a striking deficiency of fine blood-vessels 
passing into the necrotic muscles (Figs. 172, 183). 

Our short series of cases reinforces the view 
of Griffiths (1940), Horwitz (1942), Foisie (1942), 
and others that Volkmann’s paralysis is produced 
by damage to a main artery, and that the resulting 
vascular spasm may extend proximal to the site 
of damage and, as in Case 5, to comparatively 
remote vessels. 


The Condition of the Muscles. — 

I. nicctrical Testing. — In assessing motor 
paralysis in cases of this kind it is important to 
distinguish between muscles whose inactivity is 
due to simple denervation and those which have 
also undergone necrosis or other changes distinct 
from simple denervation atrophy. This ought 
not to be difficult, since necrotic muscle fails to 
respond to any form of mechanioil or electrical 
.stimulation, while denervated muscle .should show 
the reaction of denervation — a loss of faradic 
excitability and a slow response to galvanic 
stimulation. But there arc two difficulties in the 
examination of isch.x-mic limbs which detract 
from the diagnostic value of percutaneous 
electrical stimulation. Firstly, the circulation 
of the limb is impaired, and there is often con- 
siderable wdema of the subcutaneous tissues: 
under these conditions percutaneous stimulation 
is unreliable, for even muscle which is relatively 
unharmed by isch.xmia may fail to respond. 
Thus in Cases i and 2 most of the extensor mus- 
cles in the forearm showed no rcsf;onse to 
percutaneous faradic or galvanic stimulation, but 
at exploration necrosis was found to be confined 
to the three most distal muscles the proximal 
muscles, which failed to respond to any form of 
percutaneous stimulation, have since rerovered 
voluntary power. Secondly, the necrosis of a 
muscle is often incomplete or patchy, and in this 
case the response to stimulation by the non- 
necrotic parts may suggest that the whole muscle 
is unaffected by isch.mmia. This is "'het^ 
electromyography should prove a useful diagnostic 
aid. 

The Nerve Lesions. — 

I . The Aetiology of the Nerve Lesions . — 
possible explanations of the extensive sensory ana 
and motor paralysis accompanying the muscular 
contracture require consideration. ^ 

a. Direct traumatic nerve injury : In inree o 
our cases there was a suggestion that the 
and motor paralysis might have been due 9 
direct injury to nerves at the time of the origin 
accident ; and of tliese, Case 4 showed a rapi 
recovery from the traumatic brachial P 
lesion (ncurapraxia) in all parts of the 
proximal to the isclimmic zone. In four ot 
cases careful examination of the nerves at the s 
of injury failed to show any sign of 
partial traumatic division. The only P'^'^^P, -j,| 
nerve lesions which may c.xist without l 
macroscopical evidence of abnormality are ne 
praxia and axonotmesis (Seddon, I944)> nnn s 
lesions would have recovered rapidly and sp 
taneously. . 

h. Nerve injury secondary to contracture oj 
muscles or compression by scar ; The view that 
nerve lesions of ischaemic contracture are , 
compression was put forward by Thomas W yn 
More recently it has been supported by , 

ding (1930), who writes : “ Nerves are commowj 
involved as a result of direct trauma at the 
of the accident, and may be completely sever j 
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later callous compression, contracture from scar, 
intrinsic pressure from hrematoma, inflammation, 
or exterior pressure due to flexion, splints, or 
bandaging may result in degeneration and para- 
lysis. Contracture from scar and pressure . . . 
no doubt account for the majority of cases of 
paralyses of nerves.” 

This view requires for its substantiation both 
the operative demonstration of compression of 
the nerves and evidence that relief of the com- 
pression results in a substantial recovery. It 
implies, also, that the changes in the nerve distal 
to the lesion are of the simple Wallerian type, 
and from this it would follow that regeneration 
should occur if downgrowing axons can make 
their way inhindered peripherally. At operation, 
one would expect to find a fusiform neuromatous 
swelling above the constriction ; and, below, the 
nerve would be no smaller than after Wallerian 
degeneration (Guttmarm and Medawar, 1942). 

in only one of our cases {Case i) was there any 
evidence of compression ; here the median nerve 
was constricted between the heads of origin of 
pronator teres. But there was no swelling above 
and there was extreme shrinkage of the nerve 
below. In the other cases the great shrin^ge in 
diameter of the main nerve-trunk first became 
visible at a level at which there was no sign of 
external compression, and it is therefore not 
unreasonable to suggest that the compression 
in Case i was coincidental. Lastly, a nerve 
lesion due to compression by contracting muscle 
or proliferating scar tissue would be of gradual 
onset, while in all our cases the signs of nerve 
interruption were evident immediately after the 
injury. 

Thomas’s review of the cases in the literature 
included some in which the nerves were carefully 
freed throughout their length, and others in which 
neurolysis was not performed. He pointed out 
that ail the cases in which the nerve was freed 
showed some neurological improvement, but he 
offered no evidence that the quality of this 
recovery was any better than that of the spon- 
taneous recovery which occurred to some extent 
in many of the cases, whether neurolysis was 
performed or not. 

c. Nerve injiivy caused by ischcemia of the 
nerve itself : From our short series of cases we 
have concluded that local ischaemia of the nerve 
is the cause of the nervous paralysis accom- 
panying ischsmic contracture. The remarkable 
atrophy and indtiration of the main trunks in the 
ischtemic zone was quite unlike any condition 
seen after uncomplicated nerve division ; and 
the histological picture is unlike that of Wallerian 
degeneration — substantial evidence of a non- 
traumatic origin of the lesions. 

If any further proof were required, it is 
supplied by Case 5. It is conceivable that a zone 
of ischEniia might not extend to the most distal 
part of a limb ; in such a case only that part of the 
nerve traveping the ischaemic zone would be 
affected by ischaemia, and in the most distal part 
u XXXII — ^NO. 126 


the changes should be simply those of Wallerian 
degeneration, with no more shrinkage in dia- 
meter than goes with it. In Case 5 the ischaemia 
was asymmetrical, the radial artery being chiefly 
affected ; the ulnar and the deep palmar arch 
were patent. The median and ulnar nerves in 
the lower forearm were extremely shrunken and 
fibrotic, but at the wrist the median nerve (the 
ulnar was not followed into the palm) resumed 
its normal proportions and, what is even more 
significant, the palmar cutaneous branch of the 
median showed only Wallerian degeneration. 
Thus it is possible to have a zone of ischaemic 
degeneration of limited extent, with simple 
Wallerian degeneration beyond it. 

2. The Pathology of the Nerve Lesions . — 
Peripheral nervous disorders have been described 
in association with vascular lesions, and often 
attributed to them. Adams (1942) has reviewed 
the literature on ‘ ischaemic neuropathies and 
points out that in many cases this hypothesis was 
accepted without adequate evidence. His own 
experimental work shows that nerve-trunks can 
withstand a remarkable degree of interference 
with their regional blood-supply without showing 
histological evidence of abnormality (Adams, 
I943)- On the other hand, there have been 
numerous convincing demonstrations that abnor- 
malities of the vasa nervorum are found in 
association with lesions of nerves occurring in 
vascular disorders of the extremities. Amongst 
these may be mentioned the work of Lapinsky 
(1898 and 1899) ; Priestley (1932), and Marcus 
(1933) oh arteriosclerosis ; Woltman and Wilder 
(1929) on diabetes mellitus ; Barker (1938) on 
thrombo-angiitis obliterans ; and Pancenko (1941) 
on ‘ spontaneous gangrene ’. 

Our specimens of ischeemic nerve showed 
considerable variation in the severity of the patho- 
logical change. In the least abnormal specimens 
there had been axon and myelin degeneration 
entirely similar to the Wallerian degeneration 
following simple nerve interruption. At the 
other extreme (branch to F.D.S, in Case i), there 
is complete destruction of all cells in the nerve, 
just as in the most severely affected ischaemic 
muscles ; and there is no doubt that this ‘ nerve 
infarction ’ is widely distributed in and near 
the necrotic muscle. 

We found no evidence in our material of 
segmental demyelination, such as is said to be 
found in some forms of neuritis ; but this is 
hardly surprising, since Doinikow (1913), after 
studying degeneration and regeneration in nerves 
subjected to toxic agents, pointed out that local 
demyelination is only maintained if the toxic 
agent is persistently active. In our cases it may 
be assumed that there was an initial period of 
acute ischaemia at the time of the injury. In the 
regions in which this ischaemia was not sufficient 
to cause necrosis or obliteration of the nerve by 
fibrosis, the nerve lesion may have involved 
either destruction of the axons and myelin of the 
fibres, or only local demyelination. In the 

18 
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period subsequent to the injury the local ischxmia 
becomes less severe through the gradual improve- 
ment of the collateral circulation ; even in nerves 
which had been severely affected by ischxmia 
there were often numerous small blood-vessels. 
When this collateral circulation is established, or 
when spasm of arterioles passes off, injury local- 
ized to the myelin sheath will be repaired, and 
completely degenerate fibres will be replaced by 
axons regenerating from above. In this way it is 
possible to explain the absence of evidence of 
local demyelination, and the frequent presence of 
regenerating fibres in nerves which had previously 
undergone degeneration of the Wallcrian type. 

The ischxmic change which is of the greatest 
interest and significance is that of endoncurial 
collagenization. Fibre regeneration is possible 
if the nerve has undergone only Wallerism 
degeneration ; and functional recovery can be 
expected if an adequate local circulation is 
restored, and if the end-organs are not perman- 
ently damaged. But gross endoncurial collagcn- 
ization, like necrosis, is an irreversible change. 
Our specimens have shown this process of 
thickening of the collagen between the nerve- 
fibre tubes (Schwann tubes) of every degree 
between a slight increase in the thickness of the 
collagen fibres and complete replacement of all 
structures tvithin the nerve-bundle by a dense 
mass of collagen, sometimes itself showing 
degenerative changes. 

Regeneration after Wallcrian degeneration 
requires the downgrowth of new axons through 
the Schwann tubes left after absorption of the 
axons and myelin of the original fibres. If 
ischxmic degeneration leads not only to fibre 
degeneration but also to obliteration of the 
Schwann tubes by collagen, then no regeneration 
is possible. And even if the process condnucs 
only as far as an increase in endoncurial collagen 
without obliteration of the lumina of the tubes, 
it is likely to produce a serious and probably 
permanent hindrance to satisfactory funcdonal 
recovery. It has been shown that for many 
months after Wallcrian degeneration there is a 
progressive shrinkage in the diameter of the 
lumina of the Schwann tubes in the distal stump 
(Holmes and Young, 1942), and that the longer 
this shrinkage is allowed to continue, the more 
imperfect is the quality of funcdonal recovery 
that follows secondary suture and re-inner- 
vation of the distal stump. Sanders and 
Young (1944) have produced experimental 
evidence that the diameter of the lumen of the 
Schwann tube into which a regenerating axon 
grows has a powerful influence in determining 
the final diameter that the fibre can achieve in 
regeneration. And as satisfactory functional 
recovery requires the presence of many myelin- 
ated nerve-fibres having a diameter much larger 
than that of the Schwann tubes before re-innerva- 
tion, any factor tending to prevent this ‘ swelling ’ 
of the tube is certain to hinder recovery of 
function. 


It therefore seems highly probably that the 
grade of endoncurial collagenization seen in 
many examples of ischxmic nerve will offer a 
permanent bar to full recovery of function in the 
new fibres. The poor quality of recovery in all 
but one of our cases bears out this conclusion. 

References to endoncurial collagenization in 
ischxmic nerve arc to be found in several reports 
in the literature, though they arc seldom well 
documented. Lapinskj’ (1898) quotes earlier 
workers who described ‘ sclerosis of the nerve ’ : 
in his own cases he noted considerable thickening 
in the endoneurial collagen, the degree of thick- 
ening being correlated with the degree of 
abnormality of the vasa nervorum. As in our 
cases the cpincurium and perineurium were much 
less seriously affected. He suggested that fibre 
degeneration might often be secondary to this 
collagenization rather than directly due to 
ischxmia. Marcus (1933) noted endoneurial 
proliferation in arteriosclerotic nert'cs, and com- 
mented on the abnormally large number of small 
blood-vessels present in them : this hyper- 
vascularization was notable in most of our 
specimens. Finally, Pancenko (1941) speaks of 
‘ intensive proliferation ’ of fibroblasts in ^e 
endo- and perineurium of ncr\’es above the line 
of demarcation in amputated gangrenous e.x- 
tremities. No evidence of a significant degree 
of endoncurial collagenization is given in the 
other papers on ischxmic neuropathies mentioned 
at the beginning of this section. 

3. Recovery from the Nerve Lcsiotis.—ln all 
our cases there has been recovery in the radial 
muscles of the dorsum of the forearm, except in 
the distal muscles which were necrotic, and 
sensory and sudomotor recovery has taken place 
in the distribution of the superficial radial nerve. 

Except in Case 6, where sensibility remmed 
almost to normal, there has been little eridence 
of recovery in the median and ulnar nerves: 
none was noted in Cases i and 3. In Case 2 
there was some recovery of pain sensibility in the 
proximal part of the median and ulnar areas : 
similarly there has been some sensory recovery 
in Cases 4 and 5, but in all of them it has been of 
a very poor quality. Only in Cases 4-6 has there 
been any motor recovery in the intrinsic muscles 
of the hand ; in Cases 4 and 5 this was never more 
than a flicker of contraction of little value to the 
patient. 

Thus it may be concluded that in severe cases 
of ischxmic contracture there is not only a faille 
of recovery in the necrotic muscles, but likewise 
in muscles which are not necrotic but are 
supplied by nerves damaged by ischxmia, and 
also that sensory recovery may be very imperfect. 
This failure of recovery is due to irreversible 
ischxmic change in the nerves. There is tto 
evidence from our cases that aiiy form of treat- 
ment has any significant effect 'on the recovery 
of nerve function, and we can only conclude wim 
Griffiths that the aim in dealing with Volkmann s 
contracture must be to prevent it. 
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SUMMARY 

1. Six cases of established Volkmanii’s con- 
tracture were investigated, and in five of them 
damage to the main artery of the limb was demon- 
strated at the level of the initial injury. 

2. In all cases there was extensive motor and 
sensory paralysis, but in only two of them was 
there evidence of direct traumatic injury to a 
main nerve-tnmk. 

3. In one of the cases the median nerve was 
constricted between the two heads of pronator 
teres, but in no other was there any evidence of 
compression of nerves by contracture of muscle 
or involvement in scar tissue. In the case men- 
tioned the part played by compression was 
probably insignificant. 

4. Histological examination of various small 
branches of the damaged nerves demonstrated 
a variety of pathological changes. The least 
severe was destruction of axons and myelin 
sheaths, as in uncomplicated Wallerian degenera- 
tion. In the more severely aifected nerves there 
had been a great increase in the collagen of the 
endoneurium, sometimes leading to complete 
collagenous replacement of the nerve-bundle. 
And in one case the nerve was entirely necrotic, 
having undergone a change similar to that found 
in completely ischaemic muscle. 

5. These changes are due to ischemia of 
varying severity. 

6. Sensory and motor recovery has been of 
poor quality in all but one case, and this is con- 
sidered to be due to the irreversible nature 
of severe ischsemic nerve degeneration. The 


exceptional case provides direct evidence of the 
degree of damage compatible with good recovery. 

7. There is no effective treatment for estab- 
lished ischaemic nerve degeneration. If the 
ischaemia has been so transient as to produce 
Wallerian degeneration and only slight endo- 
neurial coUagenization, then spontaneous recovery 
may be expected in the nerves so affected. 
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SURGERY IN AN AIRBORNE DIVISION 

By C. j. LONGLAND and LIPMANN KESSEL 


In the present war airborne troops have made 
their debut. They take advantage of the new 
developments in air transport, and to serve them 
specialized medical units which can provide a 
surgical service have been formed. Airborne 
troops are to be distinguished from other un- 
specialized troops which on occasion may be 
transported in aircraft or gliders, in that they are 
designed and trained to use aircraft and gliders 
as their chief means of transport, usually descend- 
ing from the aircraft by parachute ; and they are 
trained to exploit this pec^ar advantage to the full. 

This communication is intended to give as 
comprehensive an account as possible of the 
present surgical service in a British Airborne 
Division. Since the operative technique of 
forward wotmd surgery can be varied but little, 
the account is concerned chiefly with the special 
conditions existing in an airborne force in which 
such surgery must be carried out. 

The provision of a surgical service for an 
airborne force may at times be a difficult imder- 
taking, more difficult than forward surgery in 


general since many of the adverse factors tend to 
be considerably intensified, and much depends 
on local circumstances. It is a far cry from the 
atmosphere of a very much improvised forward 
operating centre to that of the wards and theatres 
of a static hospital, and the surgeon’s outlook 
must alter accordingly. Asepsis and mud may 
be room-mates ; clean areas must be jealously 
guarded from the inroads of unfavourable sur- 
roimdings ; slender resources must be carefully 
husbanded ; technique must be kept simple 
while principles are obeyed, and nursing is 
beset with difficulties, real comfort being almost 
out ’of reach. On the other hand, the patients 
are young, fit soldiers of good physique to whom 
absence of comfort is no novelty. 

HISTORY 

The earliest stages in the development of 
airborne troops were concerned with the forma- 
tion of small parachute units whose function 
was to be dropped as raiding parties for doing 
demolitions and sabotage work in enemy territory 
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For these small and scattered parties first 
aid was all that could be attempted by the 
R.A.M.C. personnel attached to them. As a 
result of the experience gained with them, it 
became possible to build up larger units, suffi- 
ciently powerful to carry out tactical plans as 
part of a larger force of all arms. This process 
has been continued till the present complete 
airborne divisions have emerged, capable of 
descending in strength in enemy territory and 
occupying areas of ground. Once the stage had 
been reached at which an airborne force could 
seize and hold a position of some size, it became 
possible to supersede first aid by forward surgery 
carried out by teams forming part of the force ; 
where the nature of the operation made rapid 
evacuation impossible surgery became imperative. 
Consequently at this juncture surgical teams 
were added to the medical organization. 

From tlic start two methods of delivering 
troops by sir were empioyed : on the one hsnd, 
men and light equipment were dropped by para- 
chute ; and on the other, men and heavier equip- 
ment were landed in gliders. Both these methods 
have been developed and arc used in combination, 
heavier equipment being available where gliders 
can be used. 

The airborne medical units were designed on 
a brigade basis, and became Airborne Field 
Ambulances, their establishment providing for 
two surgeons in each Field Ambulance. It was 
at first proposed that the surgical equipment 
should be carried by the sections of the Field 
Ambulance, and when conditions seemed favour- 
able a surgeon would accompany the section. 
This arrangement had many disadvantages, and 
the surgical equipment was transferred to the 
surgeon and five men, who formed a surgical 
team within the Field Ambulance. 

At this stage it fell to a parachute surgical 
team and Field Ambulance section, commanded 
by Major (then Lt.) C. G. Robb, M.C., and 
Capt. D. Wright, M.C., to carry out the first 
operation on active service. They dropped with 
a parachute battalion which seized the town of 
Beja at the commencement of the Tunisian 
campaign. They were able to set up in a small 
hospital and to do excellent work, using their own 
equipment entirely, since the hospital boasted 
little technical equipment of use. They per- 
formed 137 operations on military cases, includ- 
ind 8 abdominal and abdomino-thoracic wounds 
with visceral damage, and had only i death before 
evacuation, a case of gas gangrene in a limb 
wound received late. The experience gained 
from this operation was of the greatest value, 
since it gave practical proof of the thesis that 
forward surgery could be provided for parachute 
formations within the limitations imposed by 
their method of movement. The Airborne 
Surgical Team had definitely been put on the map. 

As the Tunisian campaign progressed it was 
found necessary to employ parachute troops as 
ordinary infantry, and during this period more 


experience was gained in the use of the surgical 
equipment while working with it in various 
normal dressing stations. Some rearrangement 
and improvement of organization and equipment 
Suggested during this period was carried out at 
the close of the campaign. 

Larger forces of airborne troops were em- 
ployed for the invasion of Sicily than had been 
previously used. A gliderborne formation was 
Used in the initial assault, taking a Field Ambu- 
lance with it. For various reasons the troops 
became very scattered and little scope was 
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afforded to surgery. A few days later a parachute 
formation was dropped ahead of the advancing 
ground troops and seized an important posiuon. 
An operating centre was set up as part of the 
Field Ambulance Main Dressing Stadon in a 
building at the foot of a hill inside the parachut- 
ists’ position ; it worked to capacity, though at 
one dmc as a result of vigorous counter-attacks 
the parachute infantry were defending only the 
hill behind it. On the arrival of the gtound 
troops 36 hours later the cases were successfully 
evacuated. Thirty-five cases were operated on 
with 2 post-operative deaths, the remainder 
arriving at Base hospitals in good condition. 
This operadon marked an advance in the acdvities 
of the airborne rricdical services, for a complete 
Operating centre with all the required depart- 
ments was run satisfactorily in the course 01 a 
parachute operation conducted behind the enemy s 
forward troops. 

PECULIAR PROBLEMS 

Airborne troops have three important charac 
teristics out of which, a number of problems arise. 
First, though great long range mobility is on^ 
of their outstanding assets, once on the groun 
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they are relatively immobile, because the amount 
of motor transport they can take with them or 
capture is small, and they must depend on them- 
selves for movement. Secondly, because of the 
lack of motor transport and of the limited loads 
which the aircraft can carry, the amount of equip- 
ment they can command is strictly limited. 
Thirdly, in their most typical type of operation 
they fight inside enemy territory and have no 
rearward groimd communications. 

The first of these characteristics favours the 
use of operating centres which are necessarily 
static affairs once established, for frequent 
moving of such centres is extremely uneconomical. 
The second characteristic governs the difficult 
choice and packing of equipment. In working 
out details of equipment other factors beside 
total weight must be considered. In the case 
of parachute troops, loads must be designed, each 
of which can be carried by one man in order to 
enable rough country to be crossed on foot. 
Furthermore, their loads must fit in to the con- 
tainers in which equipment is carried by the 
aircraft. The containers are cylindrical in shape, 
carried in bomb racks beneath the aircraft, and 
on release open a parachute which lands them, 
often with a considerable jar {Fig. 196). These 



Fig. 196. — Equipment packed in a parachute con- 
tamer for dropping from a bomb rack. 

conditions preclude taking tentage or furniture 
other that the lightest of folding trestles and 
sttetchers. There is another important con- 
sideration to be taken into account. There is 
always a likelihood that a proportion of the 
eqiupment despatched from the airfield will not 
arrive at its destination; there must, therefore, 
be sufficient duplication of essential items and 
careffil distribution of items between loads, to 
minimize as far as possible the loss of some 
loads. 

Selection and packing of equipment is the 
thorniest of the problems. It is eased to some 
extent where gliders are used, for they can take 


heavier equipment with less restriction as to 
size and shape ; but their increased capacity 
must be utilized in the first instance to carry 
larger quantities of stretchers and blankets, 
needed everywhere throughout the medical 
service. The lack of heavy equipment, mainly 
furniture, beds, bedding, and tentage must be 
made good by improvization, and here ingenuity 
and resource play a great part. 

The third characteristic mentioned above, 
i.e., the role of airborne troops behind enemy 
lines, is the most important of all. Under such 
conditions evacuation of casualties to rearward 
hospitals is impossible for some time, usually 
to be measured in days, and surgery must be 
provided by the medical unit concerned if wounds 
are to be operated on within a reasonable period. 
As a corollary, adequate nursing must be available 
to secure good results from surgery. Until the 
airborne troops join up with the ground troops 
and evacuation can take place, the wounded must 
accumulate in the dressing station ; if fighting is 
severe the number may reach a total which taxes 
its resources to the limit. In this type of opera- 
tion, it may be impossible to place the operating 
centre out of range of even the lighter weapons, 
but this disadvantage can be reduced to com- 
parative unimportance if the site is carefully 
chosen, with the maximum natural protection 
and away from likely targets ; added protection 
is afforded by the use of the Geneva Cross. Such 
a situation need not prevent the work of an opera- 
ting centre. 

OPERATIONAL METHODS 

How useful a surgical team may be on any 
particular operation depends on whether the 
force intends to hold an area for a sufficiently 
long time to make it practicable to establish an 
operating centre, and whether the force will be 
isolated. If no evacuation is possible, then the 
teams will be needed even for a short operation 
of a day’s duration. 

In planning for an operation, information is 
required about buildings and communications in 
the area, particularly in the form of aerial photo- 
graphs. Alternative buildings are chosen as 
sites for an operating centre as far from likely 
targets as possible, but accessible to casualties 
from all units. The equipment to be taken 
varies slightly according to such considerations 
as the number of men available to carry it, the 
number of gliders taking part, the accessibility 
of the landing zone in the later stages of the 
operation, and the arrangement for the provision 
of further supplies. Loading tables and rendez- 
vous after the landing are arranged accordingly, 
and everyone taking part is carefully briefed. 
It is essential that every man shall have as much 
information as possible, since some men may 
become separated at the time of the landing, 
and must depend on themselves to do their 
initial job of arriving with their equipment at 
the right place at the right time. 
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The surgical teams generally consist of a sur- 
geon and five orderlies with another medical 
olficer or dental officer attached as anxsthetist. 
An orderly for work in the pre-operative and 
resuscitation department, and more for work with 



Fig. 197,— a parachute landing. 


severe cases in the post-operative ward may also 
be added to the team, and as a rule two such teams 
work in conjunction. The teams arc not able to 
manhandle all their equipment and a number of 
men required for other duties in the Main 
Dressing Station at which the teams will work, 
travel in the same aircraft and assist in transport- 
ing the equipment on the ground. When the 
day of the operation arrives, the teams take off 
wdth the rest of the formation in troop-carrying 
aircraft and drop with the other units (Fig. 197), 
or land in gliders if part of a gliderborne force. 
In the case of parachutists their equipment is 
dropped on the men (Fig. 198) or in the con- 
tainers. After the landing the medical personnel 
assist men injured on landing. Such casualties 
in a parachute force are liable to occur when 
any considerable numbers of men arc dropped; 
if weather conditions are good their numbers 
are very small, but with increasing wind speeds 
landings become heavier and casualties increase. 
Some gliders, too, are likely to be damaged on 
landing and their troops may sustain injuries. 
The Surgical Teams take no special part in 
dealing with these casualties. 

The landing may take place in darkness and 
only as a result of careful training is it possible 
to collect men and equipment together, and 
contact the troops at the rendezvous. This 
place may sometimes be difficult if the ‘ drop ’ 
is made at some imknown point outside the pre- 
arranged landing zone, when an awkward problem 
in orientation presents itself. If the force has 
been landed in enemy-held territory the men, 
with their loads, must make their way in the wake 
of the infantry as it seizes its positions, lying up 
when necessary, till the area of the chosen building 
has been cleared. When the formation has been 


landed behind our own front lines as reinforce- 
ments, the teams can go to the selected site and 
set up in consultation with the ground units. 
Evacuation of casualties and supply will be 
arranged with the other medical services in the 
area on usual lines. 

By the time that the operating centre is ready 
to function, the teams will have already done a 
considerable amount of physical work. In the 
preceding period they have loaded their aircraft, 
they may have done a long flight ending with a 
parachute descent, and then marched with heavy 
loads over difficult ground, possibly under fire. 
The building used will have needed cleaning and 
rc-organization. All this may have taken place 
at night with the loss of much sleep, so that after 
even a short period of operating rest becomes 
imperative. It is wise, therefore, if conditions 
permit, to arrange short, alternate initial shifts 
for the teams. 



Fig. 198. — Equipment may be packed in a kit 
attached to the parachutist's leg and released on a lengtn 
of rope during the descent. 

SURGICAL METHODS 

Theatre. — The aim is to provide th^e fujj 
recognized Forward surgical treatrnent for a 
types of casualties, such surgery being 
towards making the patient safe and comfortaD 
for the journey to Base hospitals, and giving t 
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wounded tissues the best chance of rapid and 
complete healing. Since the requirements of 
Forward siurgery are essentially simple, this aim 
is feasible, and in the two parachute operations 
in which this has been tried the object has been 
fully attained. Such work differs little from that 
of the groimd Field Surgical Units. The fact 
that on certain operations evacuation will be 
delayed for a few days only modifies the attitude 
to be adopted on these occasions in a few special 
types of wounds, notably that of the penetrating 
head injury. If there is no possibihty of getting 
the case back to a neurosurgical unit at once, 
then a thorough excision of all tissues outside the 
dura must be done, and as much debris and 
fragmented bone removed from the track in the 
brain as possible. This is in contrast to the 
usual Forward procedure of conservative surgery 
and rapid evacuation to a specialist unit. 

The keynotes of the theatre procedures are 
simpHcity and rigid routine. This makes for 
rapid work and gives the best chance of main- 
taining asepsis in difficult conditions. 

Some of the bulkiest stores of an operating 
theatre consist of linen, and a good deal of work 
is needed to laimder it. Jaconet is used instead, 
and offers several advantages under field condi- 
tions ; it is easy to clean and can at once be 
sterilized by boiling ; by shaking the jaconet 
towel directly it is removed from the boiling water 
it becomes fairly dry. Since it is waterproof, 
even if placed on a dirty surface no contamination 
will soak through and render its upper surface 
unsterile. At first it is impleasantly sticky to use, 
but after being boiled a few times it improves. 
The yellow colour of jaconet is made a sign of 
sterility and sterile areas are easily so marked 
and recognized. Use is made of large pieces of 
red rubber sheeting to protect the vmderlying 
blankets during the preparation of the wound 
area. Its presence in position beneath a limb or 
other part of the body indicates that the wound 
areas have been prepared by washing the skin 
with soap and water and by shaving. It is then 
only necessary to paint the skin surrounding the 
wound with tincture of iodine and to place the 
yellow jaconet towels, which show up very 
clearly against the red sheeting, before com- 
mencing the operation. 

When dealing with the lighter cases, two 
men of the five in the theatre carry out the 
preparation of the succeeding case on the lines 
set out above. They do this preferably in the 
same room as the surgeon, which enables the 
anffistiietist to give anesthesia during the prepara- 
tion if required and the surgeon to exercise some 
supervision of the work. In many cases it takes 
just as long to remove sufficient clothing and 
prepare the wound area as for the operation. 
The two men doing the preparation endeavour 
to keep a light case in reserve ready prepared, 
known as the ‘ stand-by ’ case. He is chosen 
from among the cases who will come to no harm 
by waiting for some hours. When a major case. 


such as an abdominal wound, requires operation, 
aU five men in the theatre are ready to assist. 
The ‘ stand-by ’ case will be dealt with after the 
major case while another case is being prepared 
for operation. 

Various minor modifications of routine have 
been tried in the method of providing instrument 
sets for successive cases. A satisfactory method 
has been christened the ‘ two-bench circuit ’. 
The first bench or table is divided into two por- 
tions ; on the one part are put the containers of 
all the sterile requirements, with the exception 
of articles sterihzed by boiUng, to be drawn upon 
continuously for the series of cases. On the 
other part are put the trays containing the steril- 
ized instruments and towels for the next case. 
Everything on this first bench is therefore sterile. 
After use the dirty instruments, towels, and 
bowls are retiurned to one end of the second 
bench, cleaned and transferred to an area on their 
right, and so completes the circuit. If two rooms 
are available for the theatre the sterile bench 
stands in the operating room and the other bench 
in the sterilizing room. 

The instruments carried by each team are 
sufficient to provide two wound excision sets ; 
additional instruments enable one such set to be 
expanded for abdominal or bone work ) with the 
addition of the dental instruments carried by the 
dental officer of the Airborne Field Ambulance 
they are suitable for the primary surgery of nearly 
all the woimds encoimtered. The main ligature 
material is No. 60 linen thread, which is boiled 
with the instruments and is reliable and extremely 
economical. Atraumatic catgut for intestinal 
work and silkworm gut are also carried. 

Lighting is provided by paraflBn pressure 
lamps with incandescent mantles which give a 
fair general light, by electric head lamps, and 
by accumulator-operated spot lamps on stands. 
Recharging of accumulators can be done by the 
charging dynamos carried by the Royal Corps 
of Signals. 

Pentothal sodium has gone a long way towards 
making good and pleasant anesthesia possible in 
the field for the majority of cases without the 
necessity of heat'y and bulky apparatus, and is 
therefore most suitable for airborne work. Open 
ether is a dangerous supplement in the unavoid- 
able presence of naked flames from stoves or 
lamps and for this reason has been abandoned 
in favour of chloroform which has the further 
advantage of being less bulky than ether. Local 
anaesthesia finds its best use for head and chest 
cases. 

It is unfortunate that as yet there is no light 
and strong plastic to replace plaster-of-Paris. 
For airborne work when bulk and weight must 
always be minimal, plaster-of-Paris is not ideal, 
and it is difficult to supply sufficient quantities 
of this essential item. The casts used are based 
on three standard patterns for each limb ; these 
are the ‘ box ’ plaster, the full arm plaster, and a 
roller splint to hold wrist, hand, and digits in 
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the functional position for the upper limb ; the 
simplified ‘ Tobruk ’ plaster, the full leg plaster, 
and the lower leg piaster for the lower limb. 

Pre- and Post-operative Wards. — Resusci- 
tation is the responsibility of the surgical team 
when it has a specially trained orderly attached to 
it for this purpose. Additional help is given by 
the staff of the Main Dressing Station, and the 
resuscitation is done in the pre-operative ward to 
which all cases for operation arc sent from the 
reception department. 

Insistence is put on the arrest of bleeding and 
a supply of shell dressings and of gauze rolls in 
flavine is kept ready for those wounds which the 
previously applied first aid has not adequately 
controlled. Blood-pressures arc recorded with 
an aneroid type of sphygmomanometer. The 
pump and the recording gauge have supplies 
fitted to them by which they can be transferred 
from cuff to cuff, and the small size of tjic gnugc 
makes it a very convenient instrument. Warmth 
is provided by chemical ‘ hot-water bottles ’, of 
which a large supply is carried. The addition 
of a small amount of water to the chemical in the 
rubber bag produces more constant warmth than 
a hot-water bottle for a longer period. Fluid in 
the form of hot tea is given freely until the time 
of the pre-operative injection of omnopon (gr. J) 
and scopolamine (gr. which is given to every 
case unless already deeply morphinized, in which 
case atropine is substituted. 

The standard Army pattern transfusion appar- 
atus is used for giving plasma, which is given at 
once if the blood-pressure falls to 8o mm. of 
mercury, but is withheld till the effect of rest has 
been determined if the pressure is above this 
figure, unless the severity of the wound makes 



Fig. 199. — Plasma basket, holding eight bottles of 
wet plasma, which can be dropped m a parachute con- 
tainer. 


transfusion imperative. The plasma is carried 
in liquid form instead of as the dried product for 
economy of space, since the additional bottles of 
distilled water are dispensed with (Fig. 199). It 
has not been possible to carry blood in the 
past owing to the difficulties of refrigeration and 
reliance has been put on volunteers from among 


the Group O’s of the staff. Lack of adequate 
supplies of this valuable fluid is keenly felt and 
it is hoped that it may shortly be available. 

Most surgeons arc agreed that it is easier to 
do satisfactory operative work than to ensure 
satisfactory post-operative nursing in the Fortvard 



t'lO. 300. — Cr>ll.ipMl'lc airborne pattern stretcher, 
trestles, and insitument overtable ready for use as an 
operatinR table. 


Area, and this is particularly true in the airborne 
units. The gravest problem in nursing the 
severely wounded eases is absence of beds. 
Stretchers arc used if no beds arc found locally. 
The stretcher used by airborne troops is light 
and of collapsible steel construction, and it has 
the great advantage over the standard type that 
by partially folding it a back-rest can be devised 
(Fig. 200). Sheets, naturally, are out of the 
question, but blankets can be provided for the 
severe cases. As far as possible, the patients’ 
clothing must be conserved, as many of the 
eases arc likely to have little else for covering. 
Apart from such local facilities as happen to exist 
little can be done to provide for washing of the 
bed eases, and feeding has to be carried out 
with the patient’s mess-tin and rations. The 
24-hr. ration issued for airborne operations is 
very suitable for feeding patients, since it contains 
plenty of chocolate and sweets, besides tea and 
beef extract. The nursing of cases where evacua- 
tion is impossible calls for much ingenuity 
and hard work on the part of the orderlies. 

The provision of glucose-saline for intravenous 
fluid administration is again a somewhat difficult 
matter, since considerable amounts in weight and 
volume are required. Pure glucose is packed 
with the equipment taken on the initial drop; 
it is intended to be used rectally, but if necessary 
it would be given intravenously in boiled water 
if the situation demanded it. A limited amount 
of 5 per cent glucose-saline solution is taken. 

Gastric suction is provided for by including 
Ryle’s tubes in the equipment, and fairly efficient 
suction apparatus can be devised from trans- 
fusion apparatus. 

The vast majority of war wounds provide no 
special problems peculiar to the surgeon in an 
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airborne unit. The clinical problems which do 
require special attention are the types of opera- 
tion to be performed on those cases which, though 
best sent to specialist imits, may have to be 
retained; facilities for post-operative nursing, 
particularly of abdominal cases ; and the diffi- 
culties arising from working with limited amounts 
of transfusion fluids and plaster-of-Paris. This 
last difficulty will be eased by recent improve- 
ments in supply methods. 

CONCLUSION 

The surgeon in an airborne unit often works 
with one advantage : the time-distance lag in 
receiving casualties after wounding tends to be 
shorter than is generally the case. This is due 
to the fact that the operating centre on some 
occasions is likely to be located close to the 
infantry positions, and also to the provision of 
R.A.M.C. personnel for each infantry company 
in an airborne battalion, so that casualties are 
cleared back rapidly. For this reason severely 
wounded men may be expected to reach the 
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surgeon when in other circumstances they would 
not have done so. An experienced surgeon who 
dealt with casualties from a Parachute Brigade in 
Tunisia remarked that he had not seen such 
severely wotmded men brought back for opera- 
tion in any other sector of the front. 

Though airborne surgical teams have had few 
opportunities for work in airborne roles, it is none 
the less true that the surgical services have not 
lagged behind the modern development of air- 
borne forces. There have been doubts as to 
whether this could be attained, but the basic 
principle has now been established that it is 
possible to give isolated airborne troops the 
benefit of early wound surgery. 

The assistance given us by Brigadier A. 
Austin Eagger, C.B.E. (R.A.M.C.) in compiling 
this account of work, which was carried out very 
largely under his guidance, is acknowledged. 

Our thanks are due to Lieut.-Colonel E. 
Townsend, M.C., R.A.M.C., for permission to 
publish this article. 


THE CLINICAL VALUE OF A GROWTH-PROMOTING SUBSTANCE 
IN THE TREATMENT OF INDOLENT WOUNDS 

By Lieut.-Colonel A. B. KERR, R.A.M.C., and Lieut. H. WERNER, R.A.M.C. 

FROM THE SURGICAL DIVISION OF A MILITARY GENERAL HOSPITAL 


Indolence in ulcers and wounds has been a major 
drain on the man-power of the armies in the 
Middle East, and has been responsible throughout 
the campaigns there for a very significant propor- 
tion of the admissions to Military hospitals. 
Several official memoranda and many contribu- 
tions to medical journals have dealt with different 
aspects of the indolent ulcer and wound and have 
advocated a variety of methods of treatment with 
varying degrees of confidence. The staffs of 
many Military hospitals have attempted to assess 
the value of these various methods, but all have 
found difficulty in arriving at any opinion which 
could be supported by more than clinical impres- 
sion or statistically insignificant figures. Such 
a series of observations was made in this hospital 
in 1941 and 1942, each srugical specialist adopting 
a different standard method of treatment. Despite 
the large total number of lesions treated, it was 
not found possible to collect significant numbers 
of comparable cases. Such variable factors as 
the size, type, and duration of the lesion, previous 
treatment, nutritional state of the patient, and 
the nature and severity of infection appeared to 
invalidate any statistical conclusions. Each 
method, however, showed a considerable propor- 
tion of cases in which progress was extremely 
slow or was interrupted by periods of total 
inactivity or even of regression. 

It was against this background that there 
became available to us through the Department 
of Experimental Pathology of the Hebrew 


University, Jerusalem, a tissue extract known to 
possess the property of stimulating growth in 
tissue cultures. The growth-stimulating pro- 
perty of such a substance in the treatment of 
wounds can be assessed by animal experiment 
or clinically. Even under experimental conditions 
which can be fully controlled in respect of the 
standardization of the animal used, and the size 
and site of the wound inflicted, a series of con- 
siderable size must be studied if biological 
variations are to be eliminated. As it appeared 
quite impracticable to obtain such a series in man, 
it was determined to confine the use of the tissue 
extract to lesions which had failed to heal despite 
treatment under the personal care of the surgical 
specialists to the hospital, and to accept as 
successful only such cases as progressed to 
complete healing within a reasonable time. The 
proportion of lesions which fail to heal under a 
selecuon of the standard treatments applied over 
a period of several weeks is not high, and the 
strict application of the method of selection 
described led to the relatively small size of the 
present series. It is, however, considered more 
significant than a larger series in which less 
exacting evidence of indolence is accepted. As 
the work progressed we have seen fit to add to the 
series non-healing bums which fulfil the same 
criteria of selection. 

The well-being of the individual patient has 
necessitated the use of additional methods, 
notably skin-grafting, on many non-healing 
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lesions, especially on extensive burns. Attempts 
to combine the use of the extract with skin- 
grafting have been made, and it is considered that 
a method has been arrived at which' is of practical 
and theoretical importance. 

It is regretted that military e.xigencics necessi- 
tate the closure of the present scries of observa- 
tions. Though the scries remains small, it is 
yet considered adequate to justify the adoption 
of this therapeutic substance for selected cases 
and the exploration of additional fields of applica- 
tion which suggest themselves. 

The Substance. — Carrel and Burrows (1911) 
were the first to show that saline extracts of pro- 
liferating tissues added to a culture medium lead 
to an increase in the gromh rate of cell colonics 
in vitro. According to Carrel (1913) the property 
of activating cell growth in vitro is particularly 
high in embryonic extracts. His experimental 
observation led him to envisage the acceleration 
of normal healing in wounds by the use of such 
substances (1913). Those who have attempted 
to apply the clinical test to this postulate have 
met with a series of difficulties : (i) The extract 
could not be produced in large quantities. (2) 
The extract was unstable and very susceptible 
to bacterial contamination. (3) Civilian surgerj' 
offered very inadequate scries of wounds. 

The first of these difficulties was overcome 
in 1939, when Doljanski and Hoffman showed 
that extracts of certain adult tissues were even 
more active in growth-stimulation in vitro than 
was embryonic extract. Further experiments of 
Doljanski, Hoffman, and Tenenbaum (1942) 
have shown that the action of adult tissue extracts 
is exerted not only on connective tissue but also 
on epithelium in cultures of human skin. 

The second difficulty was overcome when 
Werner and Doljanski in 1942 produced a gro\vtIi- 
promoting substance in the form of a powdered 
preparation of sheep’s heart. In the preparation 
of the powder, minced heart muscle of the sheep 
is extracted with four times its weight of normal 
saline for several hours in the refrigerator. This 
aqueous extract is mixed with double its weight 
of 96 per cent alcohol and, after centrifugaUzation 
the deposit is dried in vacuo over calcium chloride. 
The dried substance is ground and the resulting 
powder extracted with ether. After further 
grinding the substance is ready for use. This 
powder retains indefinitely its growth-stimulating 
property toward tissue cultures and, if kept dry, 
is not readily contaminated. The present paper 
represents an analysis of our clinical experience 
with this heart-extract powder, referred to in case 
notes below as H.E.P. 

H.E.P. IN NON-HEALING 
LESIONS 

Lesions treated in this group fall into three 
categories in respect of their primary causation : 
(i) Ulcers with or without preceding trauma 
or acute inflammation ; (2) Wounds by pro- 
jectiles; (3) Burns. On admission to this 


hospital all the patients were first treated on 
orthodox lines and the majority had previously 
received similar treatment in other Military 
hospitals. At the discretion of the surgical 
specialist concerned this treatment consisted of 
occlusive elastic dressings, sulphaniiamide powder 
with tulle gras, vaseline dressings, plastcr-of- 
Paris, flavine dressings, skin-grafting, or other 
similar methods alone or in combination. All 
the patients received a high-protcin diet rich in 
vitamins. Only when such treatment had been 
applied for at least three weeks, and usually for 
much longer, under the personal direcdon of a 
surgical specialist and no further progress could 
be achieved was a patient accepted for treatment 
with heart extract powder. Padents in whom 
delay in healing could be attributed to a retained 
foreign body, bone infection, continued chemical 
necrosis following paravenous injecdon of quinine 
or tlie presence of deep sinuses, were not accepted 
undl such had been eliminated and a further 
period of orthodox treatment given without 
success. No lower limb lesion was accepted 
unless total rest for an adequate period had been 
an essential part of die previous treatment. 

In their appearance and in their response to 
H.E.P. it appeared of no significance whether 
the lesions had been initiated by an abrasion, a 
wound, or a bum, or had arisen dc novo as ‘ desert 
sores ’. All presented the common characteristics 
of infected non-hcaUng ulcers in which the 
failure to heal was not due to any recognizable 
factor and could not be overcome by orthodox 
therapy. 

Technique. — No altcradon in the general 
treatment of the padent was made. The lesions 
were dressed daily or on alternate days. They 
were gently cleaned with saline. H.E.P. was 
then lightly sprinkled on, and the lesion covered 
with gauze soaked in saline or lightly impregnated 
with vaseline. 

The outline of all wounds was traced on 
sterile cellophane and their area thus measured 
with the planimeter. 

Results . — A total of 36 cases fulfilling our 
criteria of intraedbility to orthodox methods were 
accepted for treatment ; 33 of these have fulfilled 
our criteria of success. Only 3 cases (Cases 34 j 
35, and 36) failed by showing no response or only 
a partial response. Not included in these figures 
are the six padents still under treatment, all of 
whom appear certain to be classified as successes. 
Experience has disclosed to us no other method 
or combination of methods which could con- 
ceivably have led to the healing within the periods 
quoted of over 90 per cent of these 36 orthodox 

failures. Within one week of the commencement 
of treatment a development of fresh pink granula- 
tions was usually to be noted on the base of the 
wounds. This was accompanied or immediately 
followed by obvious epithelial spread from the 
margins. Thereafter healing proceeded normally 
and the ultimate scars presented no unusual 
features. 
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BRIEF CASE RECORDS 

Case I. — H. B. Developed an unexplained 
chronic ulcer over skin. Transferred to this hospital 
35 days later. Treated for 116 days with occlusive 
dressings, eusol, and plaster-of-Paris without success. 
Ulcer (7 sq. cm.) healed in 16 days with H.E.P. 

Case 2. — J. P. Developed an ulcer on lateral 
aspect of upper leg on the scar of a recent small bum, 
followed by a second larger ulcer in popliteal fossa. 
Treated in various hospitals and transferred to this 
hospital on 85th day. Treated for 82 days with 
eusol, sulphanilamide, saline baths, and sodium 
sulphate without improvement. Edges were much 
undermined. The area of granulation measured 
39 sq. cm. Under H.E.P. healing commenced from 
such edges as were not undermined and from a 
surviving island of epithelium, and was complete in 
60 days, the undermined edges being excised at a 
late stage. 

Case 3. — E. A. E. Developed an ulcer following 
a furuncle on upper leg. Admitted to this hospital 
after 50 days. Treated for 74 days without success 
by eusol, sodium sulphate, saline, and pinch-grafting. 
Ulcer (6 sq. cm.) healed in 20 days under H.E.P. 

Case 4. — F. S. Developed chronic ulcer following 
a scratch on medial side of upper leg. Admitted to 
this hospital after 120 days. Treated with sodium 
sulphate and sulphanilamide with no progress what- 
soever for 21 days. The ulcer (21 sq. cm.) healed in 
32 days under H.E.P. 

Case 5. — ^W. M. Three months before admis- 
sion treated for varicose veins by injection, followed 
probably by thrombophlebitis. Transferred to this 
hospital where an ulcer was first noted. This ulcer 
ineffectively treated for 54 days with saline, sulphan- 
ilamide in vaseline, and urea. The ulcer (3-5 sq. cm.) 
healed in to days under H.E.P. 

Case 6. — F. S. Ulcer developed on leg following 
a furuncle. Admitted to this hospital after about 
35 days. Treated for 36 days with eusol, sulphan- 
ilamide, cauterization with silver nitrate, and plaster- 
of-Paris fixation without success. The ulcer (14 
sq. cm.) healed in 39 days with H.E.P. 

Case 7. — W. M. Developed an ulcer at the site 
of a hematoma of leg. Treated with sulphanilamide 
powder, and acriflavine in oil for 50 days without 
improvement. The ulcer (29 sq. cm.) healed under 
H.E.P. in 18 days. 

Case 8. — J. W. Developed an ulcer in the 
popliteal fossa following a furuncle. Admitted to 
hospital after about 14 days. Treated with sulphan- 
ilamide powder and sodium sulphate for 67 days 
without progress. The ulcer (2 sq. cm.) healed in 
8 days under H.E.P. 

Case 9. — N. H. H. Developed ulcer on lower 
leg on site of old bum. Admitted to hospital within 
a few days. The ulcer was, however, already 
indolent when he developed very severe typhoid 
fever. During his prolonged recovery period no 
alteration occurred in the Seer. The ulcer (10 sq. 
cm.) healed in 13 days tmder H.E.P. 

Case 10. — \V. G. Developed ulcer on left flank 
following carbuncle for which he was treated in this 
hospital. The ulcer failed to heal on glycerin and 
sulphanilamide and pinch-grafting for 48 days. The 
ulcer (16 sq. cm.) healed, in 39 days under H.E.P. 


Case II. — C. R. Admitted with ulcer over lower 
shin of unknown cause. Failed to respond to sodium 
sulphate and sulphanilamide for 42 days. The ulcer 
(7-5 sq. cm.) healed in 21 days under H.E.P. 

Case 12. — B. P. Developed an ulcer on forearm 
following a mosquito bite. Treated ineffectively for 
79 days with sodium sulphate and sulphanilamide 
powder. The ulcer (15 sq. cm.) healed in 40 days 
under H.E.P. 

Case 13. — D. H. N. Ganglion excised from 
dorsum of toe. In 35 days wound failed to advance 
in healing. The ulcer (i sq. cm.) healed in 13 days 
under H.E.P. 

Case 14. — A. S. Ulcer developed on site of 
furuncle. Failed to respond to flavine, sulphanilamide, 
and sodium sulphate dressings over a period of 90 
days. The ulcer (2 sq. cm.) healed in 10 days under 
H.E.P. 

Case 15. — A. W. Shell wound of leg in which 
gas gangrene was suspected. Transferred to this 
hospital 5 days after wounding. Residual ulcer 
treated with sulphanilamide with tuUe gras, and 
plaster-of-Paris without success for 112 days. The 
ulcer (8 sq. cm.) healed in 35 days under H.E.P. 

Case 16. — ^W. G. Bullet wound of antecubital 
fossa. Transferred to this hospital 14 days later. 
Treatment for 102 days with plaster-of-Paris and 
sulphanilamide left a totally indolent ulcer. This 
ulcer (2 sq. cm.) healed in 17 days under H.E.P. 

Case 17. — ^A. M. Shell wound of thigh. Trans- 
ferred to this hospital 14 days later. The residual 
ulcer was treated for 136 days with sulphanilamide 
powder and 3 pinch-graftings all without success. 
The ulcer (13 sq. cm.) healed in 13 days under 
H.E.P. 

Case 18. — L. R. Bomb wound of thigh. Trans- 
ferred to this hospital after 12 days. Residual ulcer 
was treated for 113 days with sulphanilamide and 
pinch-grafts without success. The ulcer (3-8 sq. cm.) 
healed in 19 days under H.E.P. 

Case 19. — G. G. Bomb wound of back muscles. 
Transferred to this hospital after 12 days. Partially 
successfully secondary suture left a residual indolent 
ulcer. This was treated for 62 days with pinch- 
grafts and sulphanilamide without success. The 
ulcer (2 sq. cm.) healed in 15 days under H.E.P. 

Case 20. — H. S. Mine wounds of thigh. Trans- 
ferred to this hospital after 27 days. Residual ulcer 
in largest wound treated for 44 days with eusol and 
sulphanilamide without success. The ulcer (2-7 
sq. cm.) healed in 14 days under H.E.P. 

Case 21. — ^A. B. Shell wound of calf. Trans- 
ferred to this hospital after 46 days. The residual 
ulcer was treated for 47 days with tulle gras and 
plaster-of-Paris without success. This ulcer (4 sq. 
cm.) healed in 21 days under H.E.P. 

Case 22. — E. C. Shell wound of calf. Trans- 
ferred to this hospital after 46 days. The ulcer was 
treated ineffectively with tulle gras and plaster-of- 
Paris for 55 days. The ulcer (6 sq. cm.) healed in 
8 days under H.E.P. 

Case 23. — E. W. Shell wound of thigh. Trans- 
ferred to this hospital after 46 daj’s. Progressive 
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benefit of the biological assay of a wound-healing 
substance to those wounds which persist in their 
indolence, either not healing at all or healing very 
slowly, after surgical skill has eliminated or 
adjusted as far as possible every recognizable 
local retarding factor.” 

Our conception of indolence in non-healing 
wounds has been the failure or total arrest of 
healing under intensive orthodox treatment in 
the absence of any local cause, a situation of 
stalemate being established between the con- 
structive tendency to heal and the destructive 
factors, including infection. The present series 
indicates that in a large proportion of such 
indolent wounds the application of heart extract 
powder serves to turn the balance in favour of the 
constructive healing tendency. 

A series of clinical cases treated by Mandl 
and Maybaum (1943) records a high proportion 
of successes with heart extract. 

Incidental to the main thesis that growth- 
sfimuiaiing substances ace of value in the healing 
of wounds in man, a number of observations have 
been made which appear of theoretical and 
practical importance. The conclusions to which 
these observations lead arc here included as 
postulates which may or may not be substantiated 
by the further work now planned : — 

1. The quantitive tendency to heal is at least 
in part a function of the body as a whole. 

In multiple wounds, healing and non-healing 
tends to occur in all wounds simultaneously. In 
the few cases where we have been able to apply 
H.E.P. to one of several coexistent indolent 
wounds the process of healing resulting in the 
treated wound has been accompanied by the 
commencement of healing in' the others. It 
appears likely to us either that the growth- 
stimulating substance has been absorbed at the 
primary wound or, as Young, Fisher, and Young 
(1941) suggest, that a growth-stimulating sub- 
stance is liberated in the course of healing. 

2. The augmentation of the tendency to heal 
by growth-stimulating substances may lead to an 
improvement in the general condition. 

It will not be disputed that the improvement 
of a patient’s general condition by rest, adequate 
nourishment, and when necessary blood trans- 
fusion, tends to be followed by an improvement 
in the local condition of his wounds. That the 
reverse process may occur is suggested by our 
experience with at least one patient in whom the 
application of H.E.P. to non-healing burns was 
followed by rapid healing and by a most striking 
improvement in general condition. As his burns 
have not yet finally healed he is not included in 
the main series. 

D. L. Aged 27. On Nov. 13, 1942, sustained 
extensive petrol burns of both legs and thighs, right 
side of face, and right arm. On transfer to this 
hospital on May 22, 1943, his general condition was 
very poor ; he was emaciated and febrile and had no 
appetite ; his burns showed no active healing. For 
nine weeks in this hospital he was treated by local 


application of sulplianilamidc and by high-protein 
diet without any alteration in the local or general 
condition. Blood transfusions given at intervals of 
ten days served only to maintain his hxmoglobin 
level at 65 per cent. Dressing with large quantities 
of H.E.P. was commenced 297 days after burning. 
Within six days cpithelialization was evident in all 
areas. At the same time his appetite rapidly reached 
quite abnormal heights and the most striking improve- 
ment in his mental outlook occurred. Though no 
further blood transfusions were given his Wood- 
count and hxmoglobin level became normal within 
one month and hasx remained so during the subse- 
quent healing and grafting of his wounds. 

3. The ‘ lake ’ of pinch-grafts depends on the 
local tendency to heal at the time of their applica- 
tion. 

From a considerable experience of failure and 
success in pinch-grafting, we came to regard the 
clinically observed balance between reparative 
and destructive processes in a wound as of greater 
value in prognosis than the bacteriological findings. 
This is supported by the subsequent observation 
that grafts will take in an area where a few days 
previously they had failed, the only recognizable 
modification being the establishment of a tendency 
to heal by the application of H.E.P. 

SUMMARY 

1. A stable dry’ preparation from adult heart 
muscle possessing the property of stimulating cell 
growth was used in the treatment of indolent 
lesions in human subjects in whom prolonged 
treatment by various orthodox methods had 
proved unavailing. The great majority responded 
favourably to the new treatment and closure 
of the wounds was achieved in relatively short 
time. 

2. Obsers’ations have been made which suggest 
that preliminary treatment with this substance 
improves the ‘ take ’ of transplants in skin- 
grafting. 

3. Certain theoretical considerations regarding 
the mode of action of the preparation are dis- 
cussed. 

We are indebted to Major-General W. H. 
Ogilvie and Colonel R. Marnham, Consultant 
Surgeons, with whose encouragement tliis^ work 
has been continued, and to Dr. L. Doljanski, 
Director of the Department of Experimental 
Pathology, The Hebrew University, Jerusalem, 
for tire supply of the heart extract powder there 
elaborated. We would also express our thanks 
to Colonel J, Biggam, M.C., Commanding Ae 
Hospital, for the facilities accorded, and to Major 
R. Walmsley, R.A.M.C., for the bacteriological 
studies. 
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By H. GORDON UNGLEY, Surgeon Commander, R.N.V.R. 

AND STEPHEN C. SUGGIT, Surgeon Lieutenant Commander, R.N.V.R. 


This paper is based upon a personal series of 
cases of fracture of the zygomatic tripod. Some 
aspects of the clinical signs and symptoms 
are described, and some points raised, in .the 
radiological examination and methods of treat- 
ment of these patients. Sir Harold Gillies and 
ms co-workers described their method of reducing 
me fracture via the temporal fossa in 1927, and 
me X-ray appearances were discussed by Graham 
Hodgson in 1936. A comprehensive account 
by Leegaard in 1939 described the canine fossa 
A short clinical accoimt by Nils 
Eckhoff appeared in 1940. Mclndoe (1941), in 
a survey of injuries of the middle-third of the face, 
pouped them into two types, viz., malar maxillary 
(.called zygomatico-maxiliary in this paper) and 
naso-maxillary. 

After treating a number of patients with 
nactures in this region, it was thought that some 
iresh points emerged, and that certain impres- 
sions were worth recording. The 14 cases here 
Detailed have been under the care of one or other 
us ; in Cases 2 and 3 our two hospital ships 
Were in company and we were, therefore, able to 
discuss and operate upon these 2 cases together. 

In all of the cases described in this paper 
operations were performed either by the temporal 
or canine^ fossa approach ; certain additional 
mampulations are also mentioned. 

The aiiffisthesia has been inhalation in all 
^ses, amnirnstered by means of an intratracheal 
mbe with or^ pack. Local infiltration of the 
by perrame or novocain containing 
adrenaline was found to be a useful adjunct. 


CASE REPORTS 

Case I. — ^An R.A.F. pilot, aged 27, was landing 
his plane on March 13, 1940, when the retractable 
under-carriage jammed and he had to make a pancake 
landing. He sustained multiple injuries, including 
a fracture of the left zygomatito maxillary arch. He 
was concussed by the injury and on recovering 
consciousness complained of double vision 

No active treatment had been carried out for the 
facial injury at the time of the accident although an 
anaesthetic had been given for the reduction of a limb 
fracture. 

On April 3 he was admitted to a hospital ship 
for passage to the United Kingdom and was seen by 
one of us (S. C. S.) for the first time. 

His general condition was good but some post- 
concussional symptoms were still present. There 
was an obvious depression of the left cheek and a 
downward displacement of the floor of the left orbit. 
There was no sensory loss over the face. A severe 
diplopia existed which was most marked when looking 
downward to the left — viz., the horizontal type in 
which the false image overlaps the true one from 
above downwards. 

With regard to the aetiology of this diplopia, no 
abnormality was detected in the nervous system, but 
there was ample evidence that gross mechanical 
dismrbance of the musculature of the orbit on the 
left side had resulted from the lowering of the floor 
of the orbital cavity. 

X-ray examination showed a depressed impacted 
fracture of the left zygomatico-maxiliary arch in 
which the zygoma had been driven into the antrum, 
displaced downwards, and rotated so that the orbital 
surface looked forwards as '%vell as upwards. 

• On April 5 an operation was performetf at sea 
by S. C. S., exposing the fracture by fthc camne 
fossa route. The zygoma was firmly telescoped into 
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A second vertical fracture line was present, passing 
through the main mass of the zygoma, lateral and 
parallel to the medial fracture line. This third bone 
fragment was itself fractured, the small upper frag- 
ment being a portion of the infra-orbital margin 
(see diagram. Fig. 202). 

On July 27 a preliminary clearance of infected 
teeth in the left upper alveolus was carried out. 

On Aug. 6 an operation was performed by S. C. S. 
and H. G. U., exposing the fracture by the canine 
fossa approach. The medial part of the zygoma 
formed a fragment which had been depressed back- 
wards and, in addition, forced medially some distance 
into the cavity of the antrum. At the medial vertical 
■fracture line the fragment had gone back about 
6 mm. It was elevated flush with the surface of the 
maxilla and with the lateral undisplaced part of the 
zygoma. After reduction the fragment remained 
firmly impacted in the correct position. Bleeding 
from the internal maxillary venous plexus was con- 
trolled by pressure. 

X-ray examination after operation confirmed that a 
satisfactory reduction of the fracture had been achieved. 

The paraisthesia in the infra-orbital nerve area 
was more pronounced than before operation, but by 
the time he was discharged this sensation was already 
returning. 

The patient was discharged on Aug. 26, twenty days 
after the operation. Owing to movements of sliips it 
was not possible to keep in touch with him subsequently. 



203 . — Case 4. Before operation, memo-nasal 
view shotving a depressed fracture of the left zygoma into 
the maxilla and increased density of the maxillary antrum. 


C^e 4 . — ^An able seaman, aged 41 years, sustained 
an injury to the left side of the face from a fist blow 
on Feb. 2, 1941, and was admitted to a hospital ship 
on Feb. 3. obvious depression of the left 

zygomatico-maxillary arch was present, and was 
confirmed by radiography (Fig. 203). There was no 
diplopia. 

An operation was performed by H. G. U. on 
Feb. 4. Through a small skin incision in the temporal 
VOL. XXXII — ^No. 126 


region a bone elevator was passed sub-fascially down- 
wards and medially, until the deep aspect of the frac- 
ture was reached. Elevation of the depressed malar 
eminence was readily accomplished, and there was 
no tendency of the displacement to recur. The 
facial contour was restored and X-ray examination 
confirmed the reduction (Fig. 204). 

The slight post-operative swelling subsided in a 
few days and he returned to duty on Feb. 12. 

Case 5. — An able seaman, aged 29 years, was 
admitted to a hospital ship on Feb. 5, 1941, with the 
history that on Feb. 4, while hoisting the motor-boat 
inboard, he was dragged round the winch drum by 
his right arm getting caught up in the fall, his face 
being brought up forcibly against the edge of the 
drum. 

On admission, twelve hours later, he was extremely 
collapsed from shock and loss of blood. There was 
a compound fracture of the right side of the face with 
a laceration extending from the medial canthus of the 
right eye down the side of the nose and lateral to 
the angle of the mouth, ending over the body of the 
mandible. 

In addition there were fractures of ribs, and of 
the right upper extremity. After blood transfusion 
and other resuscitatory measures he was submitted 
to operation, at which the following facial injuries 
were found : (a) A compound fracture of the frontal 
bone into the right frontal sinus, (b) A compound 



Fig. 204. — Case 4. After operation, mcnto-nasal 
view showing reduction of the fracture. 


fracture of the right maxilla involving the medial 
side of the floor of the orbit and the maxillary antrum, 
and a simple fracture of the right zygomatico-tempora! 
arch. The fragment of bone between these fractures, 
consisting of the zygoma and the greater part of the 
maxilla, was displaced laterally and slightly back- 
wards, carrying the orbital contents wifti it. TTiis 
lateral displacement of the eye and the cheek pro- 
duced a most hideous deformity. 


19 
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The eyeball was intact, although it was displaced 
outwards and downwards, and the eyelids were closed 
with oedema and ecchymosis. The lachrymal duct, 
was torn across at the medial canthus in the line of 
the deep lacerated wound. There was also a fracture 
of the neck of the right condyle of the mandible. 

Operation by H. G. U. on Feb. 4. An excision 
of the wound was performed as far as the conditions 
permitted, for grease was ingrained into the tissues 
and comminution of the bone into splinters had 
occurred. 

The malar eminence, together with approximately 
the lateral two-thirds of the orbital floor and a great 
part of the anterior wall of the maxillary antrum, was 
freely mobile, and was readily reduced by firm 
pressure with the padded thiunbs from below and 
laterally. By this manoeuvre, too, the orbital floor 
was restored to its normal level. In order to prevent 
the immediate re-displacement, which occurred when 
the pressure was released, it was necessary to insert a 
wire loop between the maxilla and the nasal bone. 
This wiring procedure proved quite satisfactory in 
maintaining the position of the fragments. 

He made ^c>od progress from the operatioa in hath 
local and general condition. As the osdema of the eye 
absorbed he regained full vision without diplopia. 

On March 30 the operation wound was soundly 
healed, except at the upper end where the lacrimal 
duct had been torn. At this point superficial sepsis 
occurred from constant watering of the eye, and 
finally, when part healed some contracture of the 
fibrous tissue took place, resulting in a confusion 
diplopia. 

The patient was recommended to attend a plastic 
unit on account of soft-tissue scarring around the 
medial canthus and down the face. He refused 
fiirther treatment, however, and returned to his home 
in Skye on June 18, after being invalided from the 
Service. 

Case 6. — A naval rating, aged 47, was admitted to 
a hospital ship on Sept. 14, 1941. He had been 
struck by a fist on the left side of the face three days 
previously. 

On examination he had a black eye, with a slight 
degree of subcutaneous emphysema of the upper part 
of the left cheek. There was submucous extra- 
vasation of blood in the left buccal region. On 
looking at the patient from in front and from the left 
side there was an obvious depression of the zygoma in 
spite of the bruising which tended to mask it. A 
depression of the orbital margin could be felt dis- 
tinctly and pressure in this area gave rise to pain in 
the distribution of the infra-orbital nerve. There 
was a feeling of numbness in this region, but the 
sensory loss was only partial. There was no diplopia. 
The upper jaw was edentulous. 

X rays showed that the left zygoma was completely 
separated from its attachments and driven downwards 
and medially into the left antrum, with comminution 
of the anterior antral wall. The zygoma was also 
rotated on its long axis so that the orbital surface 
tended to look forwards as well as upwards. 

On Sept. 14, the day of admission, he was operated 
upon by S. C. S., the fracture being exposed by the 
canine fossa approach. The anterior antral wall was 
found to be hopelessly comminuted, and after remov- 
ing the loose fragments no piece large enough to act 
as a splint graft (as in Case 2) was available. The 
zygoma was quite mobile and could be pushed back 
into its proper relationship at the frontal and temporal 
attachments by a finger in the antral cavity. A graft 


Was removed from the left 8th costal cartilage and was 
fitted across the deficiency in the anterior antral wall, 
being sutured in position with stout catgut through 
drill holes on each side. 

The black eye and subcutaneous emphysema 
cleared up, and radiographs on Sept. 16 showed the 
^tygoma to be in good position. 

On Oct. 2 he was sent away on 14 days’ sick leave, 
but just as he was due to return he developed an 
ischiorectal abscess and was admitted to another 
hospital. The patient stated that a facepiece was 
Strapped tightly over his face during the induction 
Of ansESthesia. A week later he got a bad cold. On 
Hov. 27 he returned to the hospital ship. The 
Xygoma had completely collapsed into the pre- 
Operative position and he said that for the last three 
Weeks the left side of his nose had been completely 
blocked. On examination several large polypi were 
Seen in the nasal meatus. These were not present 
When he went on leave, and at that time there was no 
Evidence of nasal infection. He also complained of 
an excessive amount of light entering his left eye from 
the outer side. 

On Nov. 28 the nasa) polypi were cJeareh and the 
left canine fossa reopened. Pus was present in the 
antrum. The graft was removed from the floor of 
the antrum, and an intranasal antrostomy opening 
inade. A piece of dental composition was moulded 
along the floor of the antrum in order to keep the 
fracture line as widely open as possible. The mucosa 
Of the canine fossa was left unsutured to allow free 
drainage. 

In the immediate post-operative period there was 
a fair degree of reactionary swelling of the left cheek. 


V 



Fig 20s . — Case 6. After second reduction, showing 
the wir’inc of the zygomatico-frontal articulation and the 
wire strut across the deficiency in the anterior antral wall. 

but this responded rapidly to sulphanilamide (culture 
of pus grew streptococci). 

On Dec. 4 the infection of the nose and antrum 
had subsided and under intratracheal anesthesia the 
canine fossa was again opened and the dental composi- 
tion removed. An incision was made along the lateral 
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orbital margin and the articulation of the zygoma 
with the frontal bone exposed. A double fracture 
line was present, enclosing a small fragment. Holes 
were drilled, and the zygomatico-frontal articulation 
was wired with 28 S.W.G. silver wire and the incision 
closed. Returning to the canine fossa the maxilla 


not eat a crust without discomfort as “ there did 
not seem to be enough room in the mouth 

On examination an obvious depression of the left 
malar eminence represented the facial deformity of 
which the patient complained. There was a small 
puncture wound of the left cheek surrounded by an 



Fig. 206 . — Case 7. Photographs of the patient showing the deformity which may result from a 
depressed fracture of the zygoroatico-maxillary arch (left). 


and zygoma were drilled and a double strand of 2J 
S.W.G. silver wire was threaded across the deficiency 
in the anterior antral wall, to act as a strut and thereby 
prevent redisplacement. The canine fossa mucosa 
was closed. FuU doses of sulphanilamide were given 
over the next two days. 

Dec. 8 : X rays showed a great improvement 
{Fig. 205). Clinically the facial contour was restored. 
Henceforth convalescence was uneventful. 

Dec. 28 ; X rays showed that the position of the 
zygomatico-maxillary arch was maintained, and 
indicated for the first time that in addition to the 
separation at the synostosis of the zygomatico-temporal 
arch there was a fracture line through the zygomatic 
process of the temporal bone. 

On Jan. i, 1942, the canine fossa was soundly 
healed and he was able to wear his new dentures. 
On Jan. 5 the patient was evacuated to a Royal Naval 
hospital ashore, whence he returned to duty. A letter 
was received from him at the end of March, 1942, to 
say that apart from numbness of the lip he was quite 
fit and well. Some comments on the employment 
of cartilage grafts in this type of case, and the value of 
zygomatico-frontal wiring, are made in a later section 
of this paper. 

Case 7.-— An able seaman, aged 35 years, sustained 
multiple injuries on Jan. 9, 1942, when he fell down 
the coal shute while on duty on board ship. There 
was a fracture-dislocation of the left shoulder and an 
injury to the left side of the face. 

was seen for the first time by one of us 
(H. G. U.) ten days after the injury. The shoulder 
had been adequately treated, but a depressed fracture 
of the left zygomatico-maxillary arch had not been 
dealt with. 

The patient complained of facial deformity, 
headache, and attacks of dizziness. He stated that 
there was some difficulty in chewing, e.g., he could 


area of chronic cellulitis, 2 in. square, which was 
indurated and slightly tender. Both these features, 
as well as the depression of the lower orbital margin 



i 

Fig. 20'7.'--Cas€ 7, Mcnto^nasal view shouing a 
depressed and comminuted fracture of the left 2:>'gomauco- 
raaxillar>* arch. 


on the same side, are clearly shown in the photographs 
of the patient {Fig. 206). 

The fracture line was easily palpable in the lower 
orbital margin and in the zj'gomatico-temporal arch. 

There was some demonstrable infra-orbital anses- 
thesia. No diplopia was present. X-ray examination 
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(,Fig. 207) showed a depressed and comminuted 
fracture of the left zygomatico-maxillary arch. The 
orbital floor and the infra-orbital margin particularly 
were badly splintered and the lateral half of the floor 
was rotated and displaced downwards. 

The density of the maxillary antrum and the wide 
separation of the fractured surfaces here were clearly 
shown. 

The fracture of the zygomatico-temporal arch 
was also seen. 

On account of the inflammatory reaction in the 
left cheek, it was decided to attempt reduction of 
both fractures via the temporal route, instead of 
operating via the canine fossa approach. 

A bone elevator was passed through a small left 
temporal incision subfascially towards the fracture. 

The zygomatico-temporal arch was readily elevated, 
but the zygomatico-maxillary fracture was found to be 
fixed, and could not be disimpacted by this route. 

Owing to unavoidable circumstances, this patient 
was discharged before the second operation, via the 
canine fossa route, which was planned to take place 
as soon as the cellulitis of the cheek had subsided. 

This case is recorded because it represents one of 
those where the best avenue of approach was denied 
to the surgeon at the outset on account of inflammation 
in the path of the operative approach in the cheek. 
No case could demonstrate more convincingly the 
unsightly deformity which results from an unreduced 
depressed fracture of the zygomatico-maxillary arch. 

Case 8. — A marine, aged 20 years, fainted and fell 
when on parade on July 26, 1941, and was admitted 
to hospital two hours later with an injury to the left 
side of the face. 

There was a small abrasion of the left cheek and a 
depression of the left malar eminence. A palpable 
fracture line in the lower margin of the left orbit was 
present and some conjunctival htemorrhage was visible. 

It was not thought at the time that the deformity 
was of sufficient magnitude to warrant an operation 
for its cure. Radiographs of the types portrayed in 
this paper were not taken and no adequate radio- 
logical record is obtainable. 

He was returned to duty 24 days after the injury. 

On April ii, 1942, he was admitted to hospital on 
account of persistent pain “ like toothache ” around 
the left eye, most marked in the infra-orbital region, 
and worse after food. It was at this stage he was 
first seen by one of us (H. G. U.). 

A sUght depression of the left malar eminence and 
a prominent spicule of bone along the left infra- 
orbital margin remained as clinical evidence of the 
old fracture. 

No objectives change in the sensory area supplied 
by the infra-orbital nerve was demonstrable. The 
cranial nerves were normal except that the left eye 
returned to the central position in a few seconds when 
the patient was looking downwards and to the left. 

X-ray examination revealed an old soundly united 
fracture of the zygomatico-maxillary arch. No 
operative interference to the fracture was deemed 
advisable at this stage. 

This case is of interest as an example of a late 
sequela which occurs from time to time in these 
fractures. 

From clinical experience in our small series, we 
feel that any depressed fracture of the zygomatico- 
maxillary arch is worthy of an operative reduction 
at the time of injury, not merely to restore facial 
appearance, but to reduce the chance of late neuralgic 
pains in the infra-orbital nerve. 


Case 9. — A. dockyard labourer, aged 24 years, 
received the following injuries on March 21, 1942, 
as the result of a spar falling upon his head : — 

a. Fracture of the base of the skull involving the 
right petrous bone. Bleeding from the right ear and 
paralysis of the right sixth and seventh cranial nerves 
were also noted. 

b. Cerebral concussion and clinical signs of irrita- 
tion of the motor area of the right cerebral cortex. 

c. Fracture of the bridge of the nose with devia- 
tion to the left side. 

d. At a later date, when the skull was X-rayed, a 
fracture of the right zygomatico-maxillary arch was 
discovered. 

This patient was first seen by S. C. S. on June 4, 
some eleven weeks after the injury. Complete Sixth 
and Seventh cranial nerve paralyses with chorda 
tympani loss were still present. (These nerves later 
recovered their function.) 

Bilateral chronic suppurative otitis media had 
existed for many months prior to the accident. 
Clinically there was no backward displacement of the 
right zygomatic bone, but a moderate lowering of the 
lateral part of the lower margin of the right orbit 
could be made out when compared with the opposite 
side. X rays showed a wide separation of the frontal 
and temporal articulations, with an additional fracture 
of the zygomatic process of the temporal bone, 
posterior to its articulation with the zygoma. There 
did not appear to be much displacement at the fracture 
line running through the lateral part of the antrum. 

The extent of the displacement is much greater 
than the clinical appearance suggested. The explana- 
tion appeared to be that the fracture was caused by a 
blow from above. The zygomatico-maxillary arch 
thus escaped the usual backward and medial displace- 
ment associated with force applied from the front 
and outer side, and only a downward displacement of 
the outer end of the arch occurred. Diplopia was 
slight and intermittent, and cleared up with the 
recovery of the sixth nerve paralysis. 

In the absence of diplopia and depression of the 
facial contour, it was not considered necessary to 
interfere. Moreover, there was a risk of transmitting 
movement to the fracture in the petrous temporal 
bone, which lay in close proximity to a suppurating 
middle ear. 

Case to. — A naval rating, aged 49, was struck 
on the face in a brawl on April 6, 1942. There was 
considerable bruising of the face and he was taken to 
the nearby hospital, where he was first suspected of 
having an intracranial injury. Subsequently on X-ray 
examination he was found to have a fracture of the left 
zygomatico-maxillary arch, with an opacity of the left 
antrum due to hEemorrhage into it. After three 
weeks in hospital and two weeks’ sick leave he returned 
to his Base. 

On account of visual disturbances and nasal 
obstruction he was referred to a naval hospital, where 
he was seen by one of us (S. C. S.) on June ir. On 
clinical examination one could easily detect a moderate 
degree of depression of the left zygomatico-maxillary 
arch. Diplopia, in which one image was superim- 
posed above the other, was present in the left half 
of the visual field and was increased on looking to the 
left. No infra-orbital antesthesia was present. 

X-ray examination on June 12 {Fig. 208) showed a 
characteristic displacement downwards, posteriorly, 
amd medially of the left zygomatico-maxillary arch. 

A special view, taken in the position previously 
suggested to us by Dr. Graham Hodgson in a personal 
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the mento-nasal X-ray picture did not show the 
displacetnent. The displacement of the zygoma 
was entirely backwards. This case was ideal for 
reduction by the temporal route, which was performed 
forthwith. The depressed zygoma came forwards 
easily with a click, and remained securely in the 
corrected position. Convalescence was uneventful. 



Fig. 210.— 12. Less common type of case, show- 
ing two vertical fractures m the left zygomatico-maxillary 
arch (see arrows) without displacement. Fracture of the 
zygomattco-temporal arch is also seen. 


^942. He was admitted to a 
naval hospital the same day and was seen by H. G. U. 



_ Fig. 2II. — Case 13. Comminuted fracture on the right 
side with gross displacement of the zygoma postero- 
medially, but without any appreciable lowering of the 
orbital floor (hence no diplopia). 


Case 12. — An aircraftsman, aged 39, was involved 
in a bicycle accident on Aug. 28, 1942, and was 
admitted to hospital 24 hours afterwards. There was 
a severe subconjunctival htemorrhage in the left eye 
and ecchymosis of the eyelids. The left cheek was 
tender in its lateral part and there was anaesthesia in the 
distribution of the left infra-orbital nerve. There had 
been slight left-sided cpistaxis. (We are indebted to 
Surgeon Commander J. Johnston, R.N., for these notes.) 

Radiographs (F/g. 210) show two vertical fracture 
lines, one passing down the anterior antral wall and 
involving the infra-orbital foramen, and the other, 
more laterally, passing down through the body of 
the zygoma. This type of fracture results when the 
blow strikes directly from in front. Fracture of 
the zygomatico-temporal arch is also seen. No dis- 
placement of the fragments is apparent. The Graham 
Hodgson view showed no comminution of the fracture 
line in the anterior antral wall. 

The patient was seen on Sept. 8, eleven days after 
the accident, by S. C. S. Clinically there was no 
depression of the cheek at all, nor was diplopia present. 
Infra-orbital anesthesia was still evident, but the sub- 
conjunctival hemorrhage had begun to clear. It was 
agreed that there was no clinical or X-ray evidence of 
deformity of the zygomatico-ma,xillary arch and that 
no operative interference was indicated. On Sept, ii, 
fourteen days after the injury, infra-orbital sensation 
had completely returned. 

Case 13. — ^A Marine, aged 38 years, was hit in the 
face by the bare fist of a messmate while at lunch at 


Bleeding from the right side of the nose had 
occurred immediately after the accident, and was 
present to a slight extent on admission. There had 
been no loss of consciousness. 

Examination on admission showed that there was 
a marked depression of the right malar eminence, and 
a palpable fracture line in the middle of the lower 
orbital margin. A slight oozing of blood was apparent 
in the right nostril. Neither infra-orbital anaisthesia 
nor diplopia was present. There was a lot of oedema 
and discoloration of the right eye. 

X-ray examination (Fig. zil) revealed a depressed 
and comminuted fracture affecting mainly the body of 
the right zygomatic bone, which was displaced in a 
postero-medial direction. On account of the recent 
nature of the injury it was thought feasible to try 
reduction by the temporal approach. 

Accordingly at 19.00 on Sept. 9 an operation was 
carried out by H. G. U. A bone elevator was passed 
via the temporal fossa to the site of the fracture. 
This attempt failed to elevate the depressed bone. A 
second operation was performed by H. G. U. on 
Sept. 17, the fracture being approached this time via 
the canine fossa route. After disimpacting the 
Fracture, elevation was successfully accomplished and 
the bones maintained their position by interlocking 
of the fragments. X-ray examination (Fig. 212) 
showed that the restoration to normal position had 
been obtained. 

In two or three days, when the swelling had sub- 
sided, it was apparent that the deformity had been 
fully reduced. His subsequent course was uneventful. 
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Case 14 . — A cadet, aged 17 years, fell on the ball 
while playing rugger on Nov. 2, 1942. Another boy 
fell on top of him, striking the right side of the patient’s 



Fig. 212 . — Case 13. After reduction, showing re-alme- 
ment and the improved translucency in upper lateral part 
of the maxillary antrum where impaction had previously 
obscured it. 



Fig 213 - — Case 14. Displacement of the right zygoma 
with Made separation at the zygomatico-frontal articulation 
and lowering of the floor of the orbit. (Diplopia present.) 

face with his knee. A right-sided epistaxis was 
present for a few hours after the injury. 


He was first seen by S. C. S. on Nov. 6 on account 
of facial deformity. There was gross depression of 
the right malar eminence and a palpable fracture line 
in the anterior antral wall. A subconjunctival 
haemorrhage at the outer canthus of the right eye and 
subsiding ecchymosis of the eyelids were still in 
evidence. Diplopia with one image above the other 
had been noticed since the injury and was found to be 
localized to the right half of the visual field. A 
complete infra-orbital anssthesia existed. 

The antero-posterior radiograph (Fig. 213) showed 
gross displacement of the right zygoma including a 
lowering of the lateral orbital floor and wide separation 
at the frontal articulation. The frontal process of the 
zygoma lay medial to and below the zygomatic process 
of the frontal bone. In both the anteroposterior and 
the special Graham Hodgson views tessellation of the 
anterior antral wall was plainly discernable. 

On Nov. 9, that is, one week after the injury, an 
operation was carried out by S. C. S. The frontal 
articulation of the zygoma was first exposed. The 
bone ends were drilled and threaded with o 6 mm. 
staiolass, steel wire. Tbe tDa.la feaetiice line wax then, 
exposed via the canine fossa approach. Four large 
bone fragments were detected, of which three were 
removed after the fracture had been disimpacted. 
The fourth piece had a good soft-tissue attachment 
and was replaced after blood-clot had been evacuated 
from the antrum. 

The wire at the zygomatico-frontal articulation 
was now tightened and at the same time the zygoma 
was pushed up from the cam'ne fossa. 

The reduction was complete and was maintained 
by the wire. The replaced bone fragment of the 
anterior antral wall was in no way a strut in this 
case, all the strain being borne at the frontal articula- 
tion. Facial contour was restored and the diplopia 
completely corrected. 



Fig. 214 . — Case 14. After reduction, with wiring at 
frontal articulation. Arrows indicate the sites of the 
fracture lines 

X-ray e.xamination confirmed the reduction ; the 
radiograph is showm in Fig. 214. 


•■ur. 
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Characteristics of the Fracture. — Frac- 
tures of the zygomatico-maxillary arch result 
from direct injury, but the characters of the 
fracture vary according to the direction and site 
of the blow. These fractures may be classified 
as follows ; — 

1. Blom from the Front. — This type of 
trauma results in a double vertical fracture line — 
one through the anterior antral wall, the other 
lateral and parallel through the body of the 
2i?goma. The intervening block of bone is forced 
directly backwards, “ avec absence d’enforcement 
dans ie sinus comme dans le groupe suivant ” 
(Le Fort, 1901). Case 3 belongs to this group. 
Case 12 is a latent example of this type. The 
two vertical fracture lines are present, but no 
posterior displacement of the intervening bone 
has occurred. 

2. Blows from the Antero-lateral Aspect . — 
This is the more common variety and results in 
the zygoma as a whole being driven posteriorly 
and medially into the antrum, the fracture line 
passing through the weakest point, that is, in the 
region of the infra-orbital foramen and extending 
vertically downwards from this point. 

In this ‘ telescopic ’ variety of fracture, there 
is often comminution of the maxilla (usually the 
anterior wall of the antrum) and of the zygoma. 
On the other hand, the zygoma as a whole may be 
rotated medially and in a horizontal plane, so 
that the orbital surface looks forwards and slightly 
to the nasal side. 

Separation of the synostosis between the 
zygomatic and frontal, and/or between the 
zygomatic and temporal, bones is common in 
this group of injuries. Fractures alongside the 
S]mostoses occur less often and indicate greater 
violence. 

3. Blows from the Nasal or Antero-medial 
Aspect. — In this variety of injury the antero- 
lateral portion of the maxilla, together with the 
zygoma, is forced backwards and laterally, 
carrying a large part of the orbital floor and 
infra-orbital margin in the same direction. 

Comminution was very extensive in the one 
case of this type that we have been able to record 
{Case 5). Such was the mobility of the detached 
fragment that fixation by wire passed between 
the maxilla and the lateral nasal bone was neces- 
sary in order to maintain reduction. 

TREATMENT 

Leegaard (1939) has stated that expectant 
treatment is to be condemned, an opinion en- 
dorsed by all who have had experience in the 
treatment of these injuries. Evidence to convince 
the naost sceptical is contained in his paper, 
wherein an tmtreated case is portrayed. Also a 
contribution by EckhofF (1940) gives a vivid 
impression of the deformity that may result from 
inadequate treatment. 

The Importance of Early Diagnosis and 
Treatment.-~The advantage of prompt surgical 
intervention is exemplified in two cases of our 


present series. Our first case was operated upon 
twenty-five days after his injuries and considerable 
force was required to disimpact the zygoma. In 
striking contrast, there was the degree of mobility 
of the zygoma in Case 6, which was submitted to 
operation only three days after the fracture had 
been sustained. Nevertheless, we consider that 
these fractures can still be reduced, even when a 
long period has elapsed since the injury, and that, 
if obvious deformity or diplopia are present, 
operation should always be attempted. 

In this connexion Case 10 is interesting in 
that even thirty-six days after the injury it was 
possible to move the malar eminence by pressure 
on the outside of the cheek, and the patient 
volunteered the information that the diplopia 
decreased so long as pressure was maintained. 
This case was successfully treated by operation 
thirty-seven days after the injury. 

Methods. — The following methods of treat- 
ment will be considered : (i) Reduction of the 
fracture via the temporal route ; (2) Exposure 
and reduction of the fracture through the canine 
fossa route. 

Elevation by the Temporal Route : The method 
of passing an elevator through a small skin incision 
within the hair line of the temporal fossa, along 
the temporal muscle to the site of the fracture 
in the zygomatico-maxillary arch, was described by 
Sir Harold Gillies in 1927. It has the advantage 
of being a clean approach through an area removed 
from the actual site of injury. It is found, how- 
ever, that some cases are not reducible by this 
method, or if the fragments are replaced they will 
not remain in position after the elevating force 
is removed, owing to comminution of the bones 
at the site of the fracture, particularly of the 
anterior wall of the maxillary antrum. 

The X-ray position suggested to us by Dr. 
Graham Hodgson (1936), and described above, 
is a valuable help in demonstrating the presence 
or absence of comminution of the anterior antral 
wall. This information, combined with clinical 
examination, usually suffices to indicate whether 
this temporal approach is worthy of a trial. 

If a long period has elapsed between the injury 
and the time the patient is brought to operation 
then this method is not suitable owing to the 
force necessary to disimpact the fragments, and 
the probability of some form of fixation being 
required. 

The Canine Fossa Approach. — ^This method 
of exposing the fracture is described by Leegaard 
(1939). Intratracheal anaesthesia with the throat 
packed off, together with local infiltration of the 
mucoperiosteum in the canine fossa with percaine 
or novocain containing adrenaline, are the pre- 
requisites of a successful operation. 

A horizontal incision down to the bone is made 
above the tooth sockets in the canine fossa of the 
maxilla. With a periosteal separator the muco- 
periosteum is reflected on each side of the incision 
but particularly on the upper side. Full retrac- 
tion of the edges of the wound (for which purpose 
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FRACTURES OF THE 

The Difficult Case. — Cases 6 and 7 represent 
our two most difficult problems. In the former 
the method of fixation used at the first operation 
was wrong. Cartilage should not have been used 
as a graft, as it has a tendency to soften and 
undergo absorption before the displaced bone has 
fully' consolidated, and the fixation at the 2ygo- 
matico-frontal articulation by wiring should have 
been carried out at the first operation. 

In Case 7 the better approach was clearly via 
the canine fossa on account of the comminuted and 
impacted fracture of the zygomatico-maxillary 
arch of two weeks’ duration. This route was 
not used at the first operation owing to the 
cellulitis of the cheek which rendered unsafe a 
dissection in this area. 

PROGNOSIS 

a. Deformity. — It is well to remember that 
even in cases of untreated fractures of the zygo- 
matico-maxillary arch where the deformity is 
slight after the injury, the disfigurement tends to 
become more, rather than less, pronounced with 
the passage of time, owing to the fibrotic contrac- 
ture of the tissues of- the face into the depressed 
bone. Kilner (1942) deals with these cases of 
established deformity by the insertion of fat 
grafts into the soft tissues of -the cheek. In some 
cases it may be necessary to build up the depres- 
sion by the insertion of bone or cartilage grafts. 

b. Injury to the Infra-orbital Nerve.— Even 
after a successful reduction of a fracture, ana:s- 
thesia in the distribution of the infra-orbital nerve 
may exist for a long period. Infra-orbital neur- 
algia is an unpleasant sequel that may occur more 
particularly in those cases where a reduction of a 
depressed fracture has not been performed. The 
fracture of the maxilla not uncommonly passes 
through the infra-orbital foramen, and the nerve 
is subject to gross trauma. In Case 2 so badly 
was the nerve damaged that it was thought 
advisable to cut it off short, rather than allow it 
to become involved in scar tissue. This patient 
made an excellent recovery,. and was free from 
pain when seen three months later. 

c. Eye Complications. — Of these diplopia 
is the most important. In Cases i, 10, and 14 
normal vision was restored after successful reduc- 
tion of the fracture. That diplopia does not 
clear up if the fracture is not reduced has been 
shown by Eckhoff (1940). Late restoration of the 
orbital fioor rarely overcomes the diplopia, and 
in these cases, if the symptom is severe, it may 
be necessary to suppress the eye (Mclndoe, 1941). 


Damage to the eye resulting from loss of the 
normal protecting buttress is liable to occur, but 
we have not personally seen this. Discomfort 
resulting from an excess of light entering the eye 
from the temporal side, owing to depression 
of the orbital margin, has been described. 
This symptom was noted in Case 6 before 
operation. 

SUMMARY 

1. Various types of fracture of the zygomatic 
tripod are described in a series of 14 patients 
treated in the Royal Naval Medical Service. 

2. The salient points in clinical and X-ray 
diagnosis are given. 

3. These fractures are classified into three 
main groups, according to the direction of the 
traumatizing force. 

4. The value of the canine fossa approach in 
the reduction of this group of fractures is empha- 
sized. 

5. In cases where the bone fragments are 
loose, various' methods of fixation to maintain 
reduction are outlined. 

In conclusion we thank our colleagues who 
have taken part with us in the handling of these 
cases, and especially Surgeon Captain J. F. M. 
Campbell, R.N., Surgeon Commander R. Wear, 
R.N.V.R., and Surgeon Lieutenant Commanders 
D. R. Maitland, R.N.V.R., H. B. Howell, and 
C. A. Grant, R.N.V.R., for their radiographs, 
sometimes taken under considerable difficulties. 
Prints from the X-ray negatives were made for 
us by S. B. A. Whitley, F.R.P.S. 

The authors are indebted to Vice-Admiral 
Sir Sheldon Dudley, F.R.S., the Medical Director- 
General, for permission to publish this paper. 
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RUPTURE OF THE PANCREAS 

By Air Vice-Marshal GEOFFREY KEYNES, R.A.F.V.R. 

SENIOR CONSULTANT IN SURGERY TO THE ROYAL AIR FORCE 


Rupture of the body of tlie pancreas by external 
violence is not common when unassociated with 
injury to other viscera. If it is in association with 
other injuries the victim is unlikely to survive, 
and so in general there are few recorded instances 
of successful surgical treatment of this accident. 
When the body of the pancreas is torn, usually 
by being crushed against the vertebral column, 
the duct of Wirsung is likely to be injured too, 
and pancreatic fistula will follow drainage estab- 
lished by surgery. Mocquot and Costantini 
(1923) collected from the literature 30 examples 
of injury by violence to the pancreas alone. Of 
these, 21 were treated surgically, with 16 sur- 
vivors ; of 9 who were not operated on, all died. 
The initial treatment must therefore unquestion- 
ably be surgical. The common sequela is the 
formation of a pseudo-cyst of the pancreas or a 
persistent pancreatic fistula. 

In the present communication two instances 
of rupture of the pancreas and its duct are des- 
cribed. Both were uncomplicated in the first 
place, but one patient developed a persistent 
fistula, and both had serious complications during 
the post-operative course. They have neverthe- 
less survived, and illustrate the astonishing 
resilience of the yoimg human body in the face 
of almost the worst that fate can do to it. The 
second of these histories is of particular interest 
because it is most probable that the rupture of 
the pancreas was due to under-water blast — 
apparently the only example of this injury that 
has yet been described. 

CASE REPORTS 

Case I. — Flight-Sgt. W., aged 20, was riding a 
bicycle at night across an aerodrome in Malta on 
Aug. II, 1942. The night was dark, and he had 
.fixed an electric torch between his trousers and his 
shirt to light his way. This was insufficient to save 
him from colliding with a boom placed across the 
runway. The torch was violently impacted in his 
epigastrium, and he developed signs of an acute 
abdominal crisis. He was admitted to a Military 
hospital, and an operation was immediately performed 
by Major Shucksmith, R.A.M.C., who found a rupture 
of the body of the pancreas over the vertebral column. 
No other viscus was injured, and drainage to the 
region of the injury was established. The fistula 
tended to heal spontaneously and, in fact, closed for a 
time, but three months after the injury it was found 
that a large pseudo-cyst had formed. This was 
opened and drainage again established on Nov. 4. 
He was soon afterwards transferred to the United 
Kingdom, and was admitted to a Royal Air Force 
hospital under Squadron Leader FlaveU on Nov. 24, 
1942. The patient was then found to have a triradiate 
scar with its upper and lower limbs between the 
xiphistemum and the umbilicus, and a lateral limb 
extending across the left rectus towards the loin. 


Near the midline was a fistula pouring out a profuse 
discharge of pancreatic secretion with excoriation of 
the skin, but the patient’s general condition was good. 
Squadron Leader FlaveU injected lipiodol through a 
tube into the sinus and demonstrated by X-ray a small 
cavity under the skin leading leftwards by a narrow 
track into the duct of Wirsung, two-thirds of this 
being clearly shown with its lateral branches (Fig. 215). 
No lipiodol reached the right-hand part of the duct. 



Fig. 215 . — Case i. Radiograph of lipiodol injection 
of pancreatic fistula. 


It has been stated by Mocquot and Costantini 
(1923) and by Lahey and Lium (1937) in their reviews 
of pancreatic injuries that a fistula may heal spon- 
taneously in the course of weeks or months. But 
this must depend on the patency of the duct as a whole, 
and we had already been convinced by the X-ray 
examination of our patient and by his past history that 
this fistula would not heal spontaneously. None of 
the lipiodol had passed into the duct to the right of 
the injury, so that the greater part of the secretion 
of the gland was without access to the duodenum, and 
was bound to come to the surface until something was 
done to divert it. Two possible courses seemed to 
be open to us : (i) to excise the body of the pancreas 
to the left of the rupture j (2) to attempt implantation 
of the duct into some part of the alimentary canal. 
Of these two, the second was the more conservative. 
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meal examination on April 21, 1944, was reported as 
showing some deformity of the first part of the duo- 
denunij but no other abnormality was found in the 
intestinal tract, and there was no delay in the passage 
of the meal at any point. 

Case 2. — Sgt. McD., aged 22, an air-gunner in the 
R.A.F., was engaged in operations in a Sunderland 
flying-boat over the North Sea in August, 1943, when 
the aircraft attacked a U-boat with depth charges. 
The flying-boat succeeded in crippling the U-boat 
and at the same time lodged one of its depth-charge 
bombs in the conning tower. Simultaneously the 
aircraft was hit by anti-aircraft fire from the U-boat 
and crashed into the sea. Some of the crew were 
killed, but others, including Sgt. McD., were thrown 
into'the water unhurt. He stated that he was momen- 
tarily stunned by the crash, but when he found himself 
floating upright in the water, supported by his Mae 
West belt, he felt perfectly normal. He was then 
floating in the water about 400 yards from the U-boat, 
which he watched as it sank. When the U-boat 
reached the appropriate depth, the bomb in the 
conning tower exploded, and Sgt. McD. at that 
moment felt a peculiar sensation in his abdomen, 
which he described on several occasions as a “ rum- 
bling in the belly ”. Other members of the crew, who 
had gunshot wounds, were also in the water, and felt 
the concussion, though they suffered no injury from 
this. Sgt. McD. did not at the time experience 
anything more than slight pain, but wh.en, half an hour 
later, he had been hauled up the side of a naval craft 
by means of a rope under his armpits, he found he 
was unable to stand. He was treated for shock, and 
sixteen hours after the crash was admitted to the 
Royal Air Force Hospital in Iceland under Squadron 
Leader John Hughes. He was then found to be show- 
ing all the evidence of an intraperitoneal hemorrhage, 
with a hemoglobin reading of 72 per cent. 

Laparotomy was done under general anesthesia 

hours after admission to hospital and a blood 
transfusion was given at the same time. Approxi- 
mately one pint of free blood was found in the peri- 
toneal cavity, with retroperitoneal hemorrhage in the 
upper right quadrant and a tear in the peritoneum 
for about 5 in. on the outer side of the hepatic flexure 
of the colon. The posterior abdominal wall was 
examined through this tear, but no obvious bleeding 
points were seen. The pancreas was not swollen, 
and no other viscera appeared to be injured. The 
retroperitoneal space was drained through a stab in 
the loin, the colon was stitched back in its normal 
position, and the abdomen was closed. The patient 
was given 5 pints of blood by intravenous drip during 
the next 36 hours, and a littie blood drained through 
the loin, the tube being removed after 72 hours. 

He made a good recovery, and on the tenth day 
was feeling remarkably well, when a large fluid 
swelling was noticed in the epigastrium ; this was 
regarded as a pseudo-cyst of the pancreas. On the 
eleventh day he developed all the signs of acute 
intestinal obstruction with a rising pulse-rate. A 
second laparotomy was performed by Squadron 
Leader Hughes under spinal analgesia. It was found 
that the lesser peritoneal sac was tensely filled with 
fluid, which had obliterated the foramen of Winslow 
and obstructed the colon in the region of the splenic 
flexure. The lesser sac was opened through the 
gastrocolic ligament, and more than three pints of 
muddy fluid was evacuated. The pancreas, when 
examined through this opening, was found to have 
a vertical tear in. long through the middle of the 


body. The intestinal obstruction had been immedi- 
ately rcheved by letting out the fluid, and the abdomen 
was therefore closed at once with drainage of the 
lespr sac through the gastrocolic ligament. On the 
following day the pulse-rate was still high, but as the 
haimoglobm reading was within normal limits no 
further blood was given. Instead, a slow intravenous 
drip of normal saline was started, and immediately 
changed to a solution of dried serum of normal 
strength. When 300 c.c. of this had been given, the 
patient suddenly became unconscious, with cvanosis, 
shallow respiration, profuse sweating, and an' imper- 
ceptible pulse. No further serum was gven, as 
anaphylaxis, following sensitization by the blood 
transfusion ten days before, was suspected. The 
patient remained in the same critical condition, almost 
pulseless, for the next 60 hours. Adrenaline, ephe- 
drine, and coramine had no effect whatever. An 
intravenous drip of saline with occasional addition of 
glucose was continued throughout this time, 12 pints 
being given in all. At length, after 60 hours, con- 
sciousness returned, the pulse volume improved, and 
cyanosis disappeared. Soon afterwards the patient 
was again convalescent. 

A transient glycosuria was noticed, but the blood- 
sugar curve was found to be normal, a leakage of 
sugar into the urine occurring at 80 mg. concentration 
in the blood. The fat content of the feces was also 
increased for a time, though the loss of pancreatic 
secretion did not last for long, the drainage from the 
lesser sac becoming rapidly less and ceasing after 
seventeen days. 

Meanwhile, however, the patient’s surgical mis- 
fortunes were not yet at an end. Ten days after the 
second laparotomy he again developed signs of 
intestinal obstruction, and the abdomen had to be 
opened by Squadron Leader Hughes for the third 
time, this being done under pentothal ansesthesia. A 
lower left paramedian incision gave access to an 
engorged and distended loop of gut, which proved to 
be a volvulus of the small intestine, originating in an 
adhesion of the intestine to the root of the mesentery. 
The adhesion was freed, the volvulus reduced, and 
the abdomen closed with very little disturbance to 
the patient. 

One month later Sgt. McD. was getting up, and 
after convalescence was transferred by air to the 
United Kingdom, where he was seen by the writer 
on Nov. 5, exactly three months after the ‘ incident ’ 
in the North Sea. He was a delicate-looking young 
man, a native of Paddington, but, except for a 
degree of anaemia, he appeared to be quite well. His 
only disability was due to a ventral incisional hernia, 
a not unnatural complication after three ^ emergency 
laparotomies within 21 days. This hernia extended 
from the xiphisternum to the pubes, being 12 m. long 
by 3i in. wide, and the intestines seemed to be in 
contact with the skin over the greater part of its extent. 
After a period for convalescence he was readmitted to 
a Royal Air Force Hospital for repair of the ventral 
hernia. This operation was done on Jan. 4, 1944, 
the gap between the recti being bridged by a flap of 
fascia turned over from the left anterior rectus sheath 
and reinforced by sutures of fascia lata. There were 
no further complications, and the sergeant returned 
to full flying duties two months later. 

COMMENT 

These two histories are of interest as illus- 
trating a rare form of rupture by violence of the 
body of the pancreas, without injury to other 
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viscera. Both injuries were followed by a 
pancreatic fistulaj but whereas one healed spon- 
taneously and quickly, in spite of a series of 
dramatic complications, the other became perman- 
ent, and was only abolished by successful implan- 
tation of the track in the jejunum. 

Discussion of the second history centres 
arotmd the question of exactly how the injury 
was inflicted. There were two possibilities : 
(i) Injury by being flung against some part of the 
aircraft when it crashed at high speed into the 
sea ; (2) Injury by under-water blast when the 
depth-charge in the U-boat exploded. 

Repeated' cross-examination of the witness 
failed to shake his assurance that when he had 
been flung into the water by the disintegration 
of the aircraft he was imaware of any sign of 
having been injured. It is to be noted also that 
he was wearing a Mae West lifebelt which covers 
the chest and upper part of the abdomen as far 
as the lower costal margin. It seems incon- 
ceivable that he could have sustained by direct 
impact the intra-abdominal injuries found by 
Squadron Leader Hughes at operation without 
showing also some sign of bruising of the parietes. 
There was, however, no external injury whatever. 
On the other hand, all the facts would fit in with 
the supposition that the intra-abdominal injuries 
were caused by under-water concussion. Rup- 
ture of the pancreas, it is true, has not yet been 
described in association with this form of violence, 
though the tearing of the peritoneum and the 
retroperitoneal haemorrhages are characteristic 
injuries. Neither did this man have the transient 
paralysis of the legs described by Cameron, 
Short, Wakeley and (1943) as commonly occur- 
nng with tmder-water blast injury ; but this is 
not always present. It is believed that a water- 
born concussion can be transmitted to the 
posterior abdominal wall through the viscera 
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almost xmchanged, and no protection against 
this would be afforded by the lifebelt. It is to be 
noted that the only sensations, remembered by 
the witness were registered at the time of the 
explosion. There are many variable factors 
determining the force with which the concussion 
is transmitted through the water, particularly the 
distance and the initial force of the explosion. 
The distance of 400 yd. given in the present 
history is that estimated by the witness at the 
rime he was floating in the water, and was obvi- 
ously liable to error. However this may be, it 
has been demonstrated by WilUams (1942) that 
blast effects are conveyed much farther in water 
than in air — that is to say, the pressure is trans- 
mitted with far less alteration over a given 
distance than it is in air. Although it cannot be 
completely proved that in the present instance 
the rupture of the pancreas was due to the under- 
water concussion, it appears to me to be so 
probable that I feel inclined to accept it as the 
true explanation of the events. 

I am indebted to Major Sfaucksmith and to 
Squadron Leader Hughes for notes on the 
earlier parts of the histories of the two patients. 
It is to their skill and persistence that both men 
owe their lives. 
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GASTRIC ULCER BY DUODENAL FEEDING 
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TO LONDON COUNTY COUNCIL 


The conservative treatment of chronic gastric 
ulcer has undergone many changes within the 
past tlm^ years ; new diet regimes and fresh 
neutralizing agents with highly exalted virtues 
have been introduced, yet only too frequently 
recurrence has followed, sometimes tvith added 
complications, so that an alternative method of 
treatment to the one which has apparently failed 
IS sought for and adopted. 

In many instances, surgical procedures have 
been resorted to, frequently to be followed by 
symptoms as bad as, or worse than, those for 
which the patient originally sought advice. 


There is, of course, no specific therapy in the 
treatment of this mdady, but in adopting a 
particular regime one must aim at a treatment 
which is rational as well as practical, and that 
which is chosen must provide for a more speedy 
and permanent result than that obtained with 
any other method available ; at the same rime 
there should be the minimum of interference 
with the economic life of the patient during this 
treatment. 

A review of the more popular ulcer regimes 
provides us mth a series of features all dealing 
with the important problem of the reduction of 
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the gastric jiiice and its acidity, and upon which 
the respective authors base their methods of 
treatment. The -principles concerned aim at : — 

1. Reducing the acidity of the gastric juice. 

2. Diminishing the amount of gastric juice, 
and so its corresponding free acid. 


3. Neutralizing the amount of free acid by 
intensive alkali administration. 

In the first instance we have, as an example, 
the Lenhartz diet or Langdon-Brown’s modifica- 
tion thereof i in the second, that 
advocated by Hurst (1928), MacLean 
(1928), and others who, in addition to 
a carbohydrate diet, which in itself 
reduces the flow of gastric juice, advo- 
cate the use of oUve oil ; thirdly, 

Sippy and his followers advocate the 
intensive use of alkalis in order to 
neutralize completely the free acid 
secreted. Although some diminution 
in the acid content of the gastric juice 
does occur with a carbohydrate diet, 
and also in the first instance by the 
presence of fat in the stomach, a fact 
leading some authors to prescribe olive 
oil, yet it has been shown by Pavlov, 

Rehfoss, and others, that shortly after 
the initial inhibitory effect of the fat, 
a very abundant and prolonged flow 
of gastric juice takes place. 

It is generally assumed that neutral- 
ization of the gastric acidity is the 
ideal condition to be aimed at in order 
to ensure rapid healing of a chronic 
ulcer ; there is, however, no proof 
that a high alkaline content produced 
by intensive alkali therapy, even if 
this were constant, is a determining 
factor in the healing. In fact, alkalis 
produce secondary acid secretion, and 
are known to be second only to 
histamine in tlteir power to stimulate 
this flow of acid, and Wosika and 
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Emery (1936) have estimated that fifty times as 
much alkah as would neutralize all acid normally 
secreted by the stomach is given in the regime of 
Sippy ; yet, even this amount does not control 
the acidity ! It has also been shown that alumin- 
ium products introduced within recent years as 
neutralizing agents have definite adverse 
effects, for they produce a disturbance 
in the proper absorption of inorganic 
phosphates from the intestinal tract, 
with consequent upset of calcium 
metabolism (Freeman et al., 1941). 

The problem, therefore, associated 
with the treatment of uncomplicated 
pstric ulcer appears to be wrapped up 
in an attempt to mim'mize the secretion 
of gastric juice and its acid content. 
But although the degree of gastric 
acidity bears no relation to the sym- 
ptoms, or an indicadon of the prognosis 
(Brown and Dolkart, 1937), yet clinical 
experience has shown that a reduction 
in this acidity is of primary import- 
ance in the healing of the chronic ulcer. 
Hence the numerous acid-reducing 
regimes and the large number of 
neutralizing agents in use. 

Another important feature in treatment is the 
reladonship between vitamin C and chronic 
ulcer ; Portnoy and Wilkinson (1938), who 
investigated a series of cases of peptic ulceration. 



Fig. 219. 


Fig. 220. 


Fig. 219 — Case 4. Ulcer on 
lesser curve just above angulus , 
floor of ulcer covered with slough 
Note clean-cut edge with reddened 
margin. 

Fig 220 — Same case 3 weeks 
later, ulcer considerably smaller , 
note radiating folds indicative of 
healing. 

Fig. 222. — Same case after 
5 weeks of treatment j ulcer com- 
pletely healed and epiihehahzation 
has taken place. 




Fig. 217.— Corr i. Ulcer on greater curvature of stomach, note 
suspicious looking urea on lower edge of ulcer, which later proved to be 
innocent. 

Fig. 218.— Same case after 3 weeks of duodenal feeding , ulcer healed with 
scar formation Malignancy definitely ruled out. 
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showed that a severe vitaminrC deficiency was 
present in all these cases, and this deficiency was 
even more marked in those cases in which hsema- 
temesis had occurred. This deficiency may, of 
course, be due to the too restricted diet adopted 
during treatment, but what is more 
important is that oral administration 
of vitamin C is useless in conjunction 
with alkali therapy, as its efficacy is im- 
mediately destroyed by sodium citrate, 
so frequently prescribed with milk, and 
by other alkalis. 

The physiological activity of the 
stomach has been studied by many 
workers, and Carlson and Litt (1924) 
have shown that in the absence of 
food there is very little gastric secretion, 
and what there is contains very little 
hydrochloric acid. 

The problem of pain may also be 
considered at this stage. In Hurst’s 
opinion (1929) the pain associated with 
chronic gastric ulcer is due to an 
increase in pressure in the proximal 
portion of the stomach, the obstruc- 
tion at the site of the idcer being due 
to a spasmodic hour-glass constriction. 

Carlson (1917), on the other hand, showed that 
plain water, if swallowed, gave rise to an 
increase of gastric tone which was accompanied 
by uninterrupted contractions and pain. This 
phenomenon is imdoubtedly due to an increased 
sensitivity of the neuromuscular mechanism in 
the presence of an ulcer, for water administered 
to a healthy person caused a cessation of gastric 
contractions. In the light of these experiments. 


it must be assumed that fluid entering the un- 
healthy stornach gives rise to increased tonus 
and contractions which are responsible for the 
production of pain. 

If these important facts are interpreted 
correctly we can produce a method of treatment 
VOL. XXXII — NO. 126 


which gives complete rest to the stomach, so that 
secretion is at a minimum and pain assuredly 
prevented, and which at the same time maintains 
the stren^ of the patient. It is the adoption 
of a fundamental principle in treatment — namely. 


complete rest to an inflamed organ — and in 
recommending duodenal feeding the author 
makes a renewed attempt to popularize the method 
originally advocated and practised by Einhorn in 
America and Ernest Young in London, and 
periodically by many others in this country with 
great success, its only drawback being that it 
requires a little extra trouble on the part of the 
patient’s attendants. 

Successful healing of an ulcer does 
not necessarily spell the end of the 
doctor’s duty to his patient: the risk 
of recurrence is indeed a very real one, 
but it may be said that a very large 
number of recurrences are not recur- 
rences at all, but lesions which have 
never completely healed. Hurst (1929) 
says, “ It is obvious that active treat- 
ment must continue until healing is 
complete. In the past, medical treat- 
ment has been frequently unsuccessful 
because the treatment was often not 
founded on a knowledge of the patho- 
genesis, and was consequently not 
sufficiently thorough because it was 
rarely continued imtil healing was 
complete ”. 

In a large number of cases, final 
X-ray examination after a course of 
treatment is negative, whereas a ver>' 
shallow niche exists which does not 
fill with barium and so is not visualized. In 
the absence of symptoms in a patient who says 
he feels quite well, and in whom a negative 
X-ray is reported, there is therefore no hesitation 
in discharging him as cured. It is these incom- 
pletely healed cases which remm to be labelled 

20 



Fig. 224 . — Case 3. Penetrating ulcer extending from lesser curve of body 
on to antrum. There is severe localized hypertrophic verrucose gastritis in 
antrum, which also involves the greater curvature of body. 

Fig. 225. — Same case 6 weeks later, showmg ulcer completely healed. 
Note puckering of angulus due to scarring. Air bubble cen in lop right- 
hand comer. Fold of mucosa obscures antrum 



Fig. 222 — Case 6. Control case, * gastric diet *. Early penetrating ulcer on 
lesser curv^ure above angulus ; note hitched-up appearance of latter caused by 
scarnng. Numerous radiaung folds are seen with patches of grey mucus hlhng 
Uie valley, denoung superficial gastritis. A smaller ulcer is seen on the left, 
ran ot the larger lesion is obscured by an oedematous fold. 

Fig. 223 ^Same case after 6 weeks* treatment wTth ulcer diet the ulcer 
is ver>’ much smaller and final healing may be further ddajed 
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as_ recurrence The only certain way of deter- 
mining whether the ulcer has healed or nor is 
by gastroscopy. The surface of the mucosa can 
be readily seenj together with any pathological 
exudates, hemorrhages, or erosions which may 
also be present. Although radiology is still the 



Fig. 226. — Case 7. Large gastric ulcer on posterior 
wall of lesser curvature ; a long history of symptoms with 
loss of periodicity; the gastroscopic picture of the base 
shows It to have penetrated into the pancreas. Mucosa 
paler than normal on account of severe anaemia. 

standard method of choice in the diagnosis of an 
ulcer, the author has found a number of ulcers on 
gastroscopy which have been missed by the 
radiologist ; this may be accounted for by failure 
of the barium to fill the crater because the floor 
is already filled with slough or mucus. Patients 
who therefore present ulcer symptoms and in 
whom a negative X-ray examination has been 
reported should be gastroscoped, and the exam- 
ination repeated subsequendy before cessation of 
treatment is contemplated. Any small 
residual ulcer, if present, can be seen 
through the gastroscope, and may not 
be shown by a barium meal ; the 
ulcer increases in size if intensive treat- 
ment is prematurely stopped. This 
procedure, then, undoubtedly reduces 
the incidence of ‘ recurrence ’. The 
author’s series of 15 cases were all 
gastroscoped before and during treat- 
ment and again finally before discharge, 
and in no case was the ulcer con- 
sidered healed until the crater had 
disappeared and epithelialization had 
taken place. A number of cases of 
chronic ulcer were treated simultan- 
eously by other regimes, but in no 
instance did the associated gastritis 
disappear so readily or the ulcer heal 
so rapidly as those in which duodenal 
feeding was carried out. 

The average time required for healing, which 
was confirmed gastroscopically, was four weeks : 
but in some cases the interval was a little longer ; 
it may be stated that the more rapi^y a chronic 
ulcer heals the more permanent is the result 
likely to remain. The types of chrome ulcer 
which respond most readily to the regime of 
duodenal feeding are : — 


Those of moderate or long duration without 
complications. 

b. Ulcers which have given rise to occasional 
htematemesis. 

c. Early cases of penetrating ulcer. 

Success depends upon conscientious and 

careful handling of all cases,- it depends also 
upon the care with which the patient follows any 
post-ulcer regime, the importance of which should 
be pointed out to him before discharge. 

Failures are usually due to: (i) Lack of 
co-operation by the patient, especially in the 
early stages of treatment •, this lack of co-operation 
often includes surreptitious feeds — food brought 
by relatives who believe they are being kind 
to the patient. (2) Deep penetration into the 
pancreas. (3) An incorrect diagnosis, i.e., malig- 
* nant ulcer or early malignant change in a chronic 
ulcer. 

There is, of course, no direct evidence that 
duodenal feeding provides for a more permanent 
cure than when other methods of treatment are 
used : but a breakdown of the old ulcer is far less 
likely because of the rapidity with which the 
original lesion heals under conditions in which 
treatment is carried out. 

It is advisable to keep the patient in bed for 
the first fortnight after treatment is begun ; after 
this interval he is allowed up gradually. Many 
patients have carried on their work during treat- 
ment by duodenal feeding. It is not uncommon 
for a patient to agitate for removal of the feeding 
tube at the end of a few days because he has 
lost his pain and feels better. Pain disappears 
in almost all cases within forty-eight hours of 


commencing tube feeds ; rarely it may be necessary 
to give atropine hypodermically. Wyard (1942) 
emphasizes the importance of avoiding alkaUs — 
these are quite unnecessary because symptoms 
disappear after a few hours of beginning treat- 
ment. If, however, pain persists after this short 
period, the diagnosis should be reviewed, for the 
possibility of a deep penetration into the pancreas 



Fig. 227 . — Case 8 . Large deep ulcer on lesser curvature close to stoma 
of gastro-entcrostomy ; indurated area on stomal edge of ulcer strongl> 
suspicious of malignancj. 

Fig. 228. — Same case 4 weeks later , rapid change in appearance ; malig- 
nancy change well shown. Stoma is obscured by cedematous fold running 
across field of vision. 
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or a malignant change in the ulcer must be con- 
sidered. Although this latter change can nearly 
always be eliminated at the initial examination, 
there occasionally arises a case in which it is 
impossible to be absolutely certain ; nevertheless, 
he is put on treatment and gastroscopy repeated 



Fig. 229. — Normal stomach as viewed through the 
gastroscope. Stellate folds around closing pylorus 
through which bubbles of duodenal contents are regur- 
gitatmg. Angulus is seen m upper part of picture, and 
above this is shown a small portion of the lesser curvature 
of the stomach. On the left may be seen a few compara- 
tivdy straight folds of the anterior wall. 

two weeks later as with all other cases. This 
interval is sufficient to enable one to judge (a) 
whether or not the ulcer will heal rapidly, and 
(b) the true nature of the ulcer. Should a sus- 
picion of malignancy have arisen at the first 
examination, this suspicion can now be confirmed 
or removed altogether. I make a point of telling 
the patient during this examination that his ulcer 
is actually seen to be smaller ; this information 
produces great confidence on the part of the 
patient and his co-operation in further treatment 
is easily assured. 

TECHNIQUE 

The technique is that used by the late Dr. 
Ernest Young (1933). Preferably an Einhom or 
Ryle’s thin rubber tube No. 7 should be used ; 
these are softer and more flexible than other 
types and are therefore less liable to irritate the 
pharynx. The tube is passed in the morning on 
a fasting stomach. It is proved in the duodenum 
if on attempting to aspirate with an attached 
hypodermic syringe, withdrawing the plunger is 
difficult and the tube collapses j as long as with- 
drawal of fluid is easy, the tube still lies in the 
stomach. Alternatively, a little milk coloured 
with coffee or a few c.c. of weak solution of coch- 
ineal may be put into the stomach before the end 
of the tube reaches the duodenum; aspiration 
of the coloured fluid is naturally impossible with 
the tube in its correct position. 

There are three sets of markings on the tube ; 
the first is 12 in. away from the metal bulb, the 
second is 23 in., and the third 30 in. away. The 
bulb is placed on the tongue with the patient in a 
sitting position, the operator standing behind the 
patient, whose head he supports. The patient is 


instructed to swallow the tube, which is gently 
pushed along, and when the first of the markings 
is reached the tube lies just in the stomach. The 
tube is further coaxed until the second series of 
ring markings is reached ; it now lies in the region 
of the pylorus. A few sips of water are given, 
and at this stage the action of the pylorus forces 
the tube through the sphincter into the duodenum. 
When the 30-in. mark is reached, the tube lies 
well down in the third part of this viscus. Its 
presence there is confirmed by the above tests. 
The whole procedure may take from ten minutes 
to several hours, but as a rule, if there is no 
pyloric obstruction, the tip of the tube enters the 
duodenum within ten minutes. 

As Young points out, the operator does not 
pass the tube into the duodenum ; peristalsis of 
the stomach does this once the tube has entered 
this organ. The end of the tube is anchored 
behind the ear. 

A glass container into which the feeds are put, 
is hung 3 ft. above the level of the head of the 
bed ; to it are connected a rubber tube and tap, 
the distal end of the tube being connected by a 
glass tube to the duodenal tube. The following 
points should be observed : — 

a. The tap is adjusted so that the feed takes 
from 20 to 30 minutes. 

b. AH feeds must be strained through gauze 
and given slightly warm. 

c. Before and after feeds a lo-c.c. syringeful 
of water, followed by a syringeful of air, must be 
passed down the tube to keep it clear. 

d. After feeding, the duodenal tube is dis- 
connected, looped so as to occlude it, and fixed 
behind the patient’s ear. A small spigot may be 
put in the end of the tube. 

e. The feeding apparatus must be cleansed 
with cold water after each feed. 

/. The tube is retained for 21 days ; it is then 
withdrawn and the patient is gastroscoped. If 
healing is complete, he commences the ‘ initial 
diet ’ (p. 308) ; if not, the tube is replaced. 

Feeds. — ^Nothing whatever enters the stomach ; 
all food and medicine pass straight into the. duo- 
denum. Each feed consists of 8 oz. of milk 
(dried milk can be used) plus any other substance 
such as arrowroot, Benger’s food, eggs (or dried 
eggs), and lactose. Some patients cannot tolerate 
quite this quantity, which is reduced accordingly. 

Seven feeds are given daily at two-hourly 
intervals, starting at 8 a.m. It is a good plan to 
alternate the preparations used in conjunction %vith 
milk. If constipation is present give a suitable 
dose of cascara evacuant in the feed. Vitamin C 
(ascorbic acid), 150 mg. daily, should also be added. 

In very nervous patients a mixture of bromide 
and valerian given through the tube helps to allay 
any anxiety or mental stress, conditions which so 
very often accompany peptic ulceration. Occa- 
sionally excessive salivation may render the tube 
intolerable ; in these circumstances a hypodermic 
injection of atropine (gr. 1/50) once daily will 
overcome this difficulty. 
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Initial Diet ’ to Follow Immediately after 
Duodenal Feeding (Young) 

Breakfast (8.30 a.m.) ; Scrambled egg (or dried 
substitute) with toast and a little butter. A cupful 
of weak tea, with or without milk, at end of meal. 
No sugar. 

Lunch (1.30 p.m.) : Flaked boiled fish, sieved 
potatoes, toast. 

Tea (5.30 p.m.) : Two teacupfuls of China tea 
without sugar, a few plain biscuits. 

Dinner (,7.30 p.m.) : Breast of chicken or rabbit, 
sieved potatoes, toast. J unket, stewed prunes (sieved). 
Not more than half a tumblerful of water. 

Extra Fluid : One hour before breakfast and lunch 
and on retiring, sip a tumblerful of hot water. 

A gradual increase in the above diet is made 
until lean beef, mutton, etc., are included, as 
shown in the ' intermediate diet ’, below. No 
change in vegetables, however, should be made 
until two months have elapsed after commence- 
ment of the treatment. 

‘ Intermediate Diet ’ 

Breakfast (8.30 p.m.) : Eggs (boiled, poached, or 
scrambled) or thin slices of lean ham ; stale white 
bread, little butter. One teacupful of weak lea (no 
sugar) at end of meal. 

Lunch (1.30 p.m.) : A choice of lean cut from joint 
of beef, mutton ; cutlets, chop, fillet steak, chicken ; 
boiled potatoes, but no other vegetables at present. 
Oven toast or breakfast biscuits. Baked custard, junket, 
or jelly. Not more than half a tumblerful of water. 

Tea (5 p.m.) : Two teacupfuls of weak tea (no 
sugar) and a few plain biscuits. 

Dinner (7.30 p.m.) : As at lunch. 

Extra Fluid : As in the ‘ initial diet ’. 

AFTER-CARE AND PREVENTION OF 
RECURRENCE 

Cases which have been treated successfully, 
occasionally relapse because adequate advice as 
to the future care is withheld at the time the 
patient is discharged. It must be remembered 
that he still has his ulcer diathesis, and foci of 
infection in the mouth, nasal sinuses, or appendix, 
if present, should be dealt with. Most workers 
are agreed that these conditions are accessory 
factors in the predisposition to ulcer formation, 
and their elimination cannot but help to reduce 
the incidence of recurrence. Excessive smoking 
and alcohol are also detrimental, and stress should 
be laid on the importance of chewing all food 
thoroughly so as to avoid trauma to a vulnerable 
gastric mucosa. The post-ulcer regime should 
be followed for six months after complete healing 
has taken place. 

SUMMARY 

I. Complete rest to the stomach is the ideal 
condition consistent with a rapid healing of an 


ulcer; very little secretion occurs in the state 
of rest. 

2. Early' relief from pain is assured by the 
absence of stimuli from food or fluid to a hyper- 
sensitive neuromuscular mechanism. 

3. Duodenal intubation provides complete 
rest to the inflamed organ whilst the nourishment 
and strength of the patient is maintained. 

4. Gastroscopic control is of importance 
because ; — 

a. It is the only way of being certain that the 
ulcer has completely healed : incidence of ‘ recur- 
rence ’ is thus reduced. 

h. It is the only certain way of detecting an 
early malignant change in a gastric ulcer. 

c. Should healing be unduly delayed the 
cause — e.g., a deep penetrating ulcer — can easily 
be ascertained and time not wasted by persisting 
with conservative measures. 

In conclusion, I would like to thank Mr. 
William Tanner, Prince of Wales’ Hospital, for 
his co-operation and for providing facilities for 
carrying out these investigations and the treat- 
ment of the cases under his care, and for his 
kindness in reading the proofs. My thanks are 
also extended to Dr. W. R. M. Turtle, Medical 
Superintendent, St. Mary Islington Hospital; 
and to Adr. Ivor Price, St. Mary Islington Hospital, 
for his selection and conscientious supervision of a 
number of cases from which some of this material 
was provided. To the young artist, Mr. P. 
Startup, I offer my appreciation of the patience 
shown toing the gastroscopic examinations, and 
thank him for the beautiful paintings he has 
produced from his impressions at the time of 
these examinations. 
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CAROTID LIGATION FOR INTRACRANIAL ANEURYSM 

REPORT OF A CASE STUDIED BY ELECTRO-ENCEPHALOGRAPHY 

By LAMBERT ROGERS, SxmGEON Captain, R.N.V.R. 

“ The possible occurrence of cerebral disturbance has invested a simple technical procedure 
•with a gravity associated with but few operations.” — Rudolf Matas (1911). 


This statement is as true to-day as when it was 
first made. Geoffrey Jefferson (1938) has empha- 
sized the liability to hemiplegia following carotid 
ligation for cases of saccular intracranial aneurysm, 
even in young subjects, and reminded us that 
however true it may be that with aneurysms of 
the limb arteries the collateral circulation is 
likely to be more efficient, there is evidence that 
the reverse holds in the case of aneurysms inside 
the skull. Cases of carotid ligation are, therefore, 
well worthy of investigation and record. 

CASE REPORT 

History. — A healthy man, aged 22, while driving 
a car had a sudden severe headache which necessitated 
his stopping and handing over to a passenger. For 
a fortnight previously he had noticed occasional 
twitching of Ins right eye. On waking on the morning 
after his attack of severe headache, he was unable to 
open the eye voluntarily. When the upper lid was 
forcibly raised the vision was found to be blurred. 
The condition gradually cleared up and two years 
later he was drafted to India, where he served for 
nearly three years, but in May, 1943, he suffered 
from attacks of pain behind the right eye and was 
invalided home. 

On Examination. — He was a well-built man 
with ptosis and a dilated, inactive pupil on the right 
side. Movements of the eyeball were defective and 



Fig. 230. — Lateral X-ray film of skull showing 
calcification in sac of aneurysm. 


the vision was Jr4 (left, Ji). There were no other 
abnormal findings, but Ae blood-pressure was 
210/100. X rays showed some calcification regarded 
as occurring in an aneurysm of the right internal 
carotid {Figs. 230-232). The cerebrospinal fluid 
pressure was 180 mm., its protein content well below 
normal, and the Wasserman reaction negative. An 
electro-encephalogram revealed nothing abnormal 
in any area either when resting or during over- 
breathing (W. Grey Walter), 


Treatment. — From April 5 until April 28, 1944, 
digital compression of the right common carotid was 
performed, at first for five minutes, later as long as 
twenty minutes, each day. 

Operation. — On April 29 the right common carotid 
artery was exposed under novocain infiltration and 



Fig. 231. — Anteroposterior X-ray film showing 
aneurysm well to the right of the midline. 



Fig. 232. — Enlarged lateral view of aneurysm show - 
Its relation to the posterior clinoid process. 

temporarily occluded by a piece of tape surrounded 
by four waxed silken threads tied over it in a half 
hitch which was held in the beak of a curved ha:mo- 
stat. The systolic blood-pressure was now 190 and 
remained so Aroughout the operation. Dimamometer 
readings were taken every three minutes from both 
hands over a period of an hour and a half and at 
intervals during this time electro-encephalograms 
were also obtained (Figs. 233, 234), and reported upon 
as follows : “ During occlusion of the right common 
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carotid the right hemisphere showed slightly more 
prominent normal rhythms than the left ^ these were 
never outside the physiological range and towards 
the end of the period (r hour 20 minutes after occlu- 
sion) the asymmetry was less marked than at first 
{Fig. 234). These observations suggest that the 
carotid occlusion did not result in any sienificant 
artehal anoxia.” (W. Grey Walter.) ^ 


after ligation of the internal carotid, has been 
reported by the writer in a case of. fistulous caro- 
nco-cavernous aneurysm (R. Parry and Lambert 
Rogers, 1939 ). In order therefore to lessen the 
possibility of such a delayed complication it was 
decided to ligature the common rather than the 
internal carotid, thereby leaving a trickle of blood 





Fio. 333, Eleciro-encephalogram taken during carotid occlusion. Common carotid arterj- closed for 50 minutes. 



Fio, 234. — Electro-encephalogram taken one hour and twenty minutes after carotid occlusion and Just prior to 

division of the common carotid trunk. 


As neither the E.E.G. nor the dynamometer 
readings gave any indication of serious impairment 
of cerebral function, the common carotid arteiy was 
secured in two places by silk ligatures and divided 
between these. A striking phenomenon was the 
extent of the retraction of the divided ends of the 
vessel, so that they were separated by at least an inch. 

Progress. — The pain disappeared, the ptosis 
lessened, and the movements of the eyeball improved 
and with them the vision from J14 to J4. There 
has been no hemiplegia. An electro-encephalogram 
on May 20 (i.e., three weeks after operation) showed 
all rhythms within the normal frequency band, con- 
firming that the carotid occlusion had no significant 
effect on cortical function. 

COMMENT 

I can find no previous report of electro- 
encephalographic studies made during carotid 
occlusion.* In this case these showed that during 
almost an hour and a half’s temporary occlusion 
of the common carotid, no significant change in 
cerebral function occurred. This was supported 
by measurements of the strength of the hand grip 
made during the same interval. In such cases 
it cannot be said, however, that a delayed hemi- 
plegia will not follow the occlusion. An 
example of this, occurring some twenty hours 

* Since reporting this case I have operated upon 
two others in which electro-encephalograms were 
equally helpful. In each of these, as the tracing 
following temporary occlusion showed no significant 
change, the common carotid was tied and divided 
without incident. 


through the aneurysm as in the classical operation 
for popliteal aneurysm performed by John 
Hunter on the femoral artery with the object of 
promoting the formation of protective laminated 
clots. The danger of delayed hemiplegia would 
appear to be greater from primary ligation of the 
internal carotid because, having no branches, 
this vessel when tied forms a long test-tube full 
of blood, which if it dots may, by extending 
upwards, obstruct its terminal branches and 
thereby seriously interfere with cerebral function. 

The degree of longitudinal tension in the 
carotid artery, as evidenced by the extent of its 
retraction when divided, which has been com- 
mented upon in the case recorded here, suggests 
that this ^vision is advisable since it reduces the 
locd pumping action which may liberate clot 
from the site of a ligature applied in continuity 
and thus give rise to delayed embolism. 

SUMMARY AND CONCLUSIONS 

A case of partly calcified intracranial aneurysm 
is recorded for which carotid occlusion was per- 
formed. Cerebral changes following temporary 
occlusion were studied by electro-encephalo- 
grams and dynamometer readings. No serious 
changes having been so detected, the conimon 
carotid was permanently occluded by division 
between ligatures with benefit to the patient by 
alleviating symptoms and producing no untoward 
effects. It is possible that this is the first case of 
carotid occlusion for intracranial aneurysm to be 
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studied by electro-encephalograms and believed 
that such investigations may prove useful in 
future cases. ■ It is suggested that the common 
carotid artery should be divided between ligatures 
rather than tied in continuity. 

I am greatly indebted to Professor Golla 
and the staff of the Burden Neurological 


311 

Institute for their kind co-operation with this 
case. 
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FASCIAL SLINGING OF THE SCAPULA AND CLAVICLE 
FOR DROPPED SHOULDER AND WINGED SCAPULA 

By G. C. DORLING 

FKOM THE DEPARTMENT OF SURGERY, BRITISH POSTGRADUATE MEDICAL SCHOOL, HAAIMERSMITH L.C.C. HOSPITAL 


In 1927 Professor Arnold K. Henry described an 
operation for slinging a dropped shoulder. The 
condition followed division of the spinal accessory 
nerve during an operation for tuberculous glands 
of the neck eighteen months before and was 
successfully treated by slinging the scapula to the 
spines of the 6th cervical and 3rd dorsal vertebrae 
by means of fascial strips from the thigh. 

The following two cases show how useful this 
method of treatment may be when the ideal 
neurological approach has failed or is impracti- 
cable. Both patients have been greatly relieved. 
The first is a case of winged scapula (serratus 
anterior palsy), the other of dropped shoulder 
(spinal accessory palsy). Henry’s original method 
has been modified by turning up a single flap 
instead of making four separate incisions, and in 
the case of the dropped shoulder by slinging up 
the outer end of the clavicle as well as the scapula. 
The after-treatment has also been simplified. 

CASE REPORTS 

Case i. — ^E. S., aged 27, joiner, graded A.i in 
January, 1941, when he joined the army. In June of 
that year he had an operation for anal fissure, during 



Figs. 235, 236 . — Case 1. Winged right scapula. 


which he stopped breathing, artificial respiradon 
being applied. Winging of the right scapula was 
noticed on the third post-operative day. Presumably 
the long thoracic nerve of Bell had been compressed 
at Ae root of the neck by the shoulder-piece of the 
table during the artificial respiration. In October, 
1941, the long thoracic nerve was exposed in the axilla 


under local anesthesia. Faradic stimulation of the 
nerve produced no motor response and the serratus 
anterior muscle responded very sluggishly to direct 
faradic stimulation. In November he was invalided 
out of the army because of winged scapula. He then 
received physiotherapy as an out-patient at Hammer- 
smith Hospital, but as there was no evident improve- 
ment by May, 1942, he was admitted. 

From investigations on the cadaver, Professor 
Henry considered it was likely that pressure at the 
root of the neck close to the vertebral column might 
injure the nerve to the serratus anterior muscle .(the 
long thoracic nerve of Bell) where it crosses the edge 
of the first rib. There the nerve lies in direct contact 
with the rib and only becomes separated from it by 
muscle at a lower level. Another explanation of the 
aetiology is stretching of the nerve across the first 



Fig. 237. — Same case. Winsed right scapula 
angle seen above trapezius outline. 


rib at this situation. [I have recently performed this 
slinging operation on an airman whose winged scapula 
followed his supporting the wing of an aeroplane with 
his arm raised. It slipped, with the result that his 
abducted arm suddenly bore the full weight of the 
wing. When travelling home by train that evening, 
he noticed he was unable to lean back because 
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of winging of his shoulder-blade. This case is 
not included in this paper as it was performed too 
recently.] 

On May i8 Professor Henry c.xposed the long 
thoracic nerve at the root of the neck. No neuroma 
was discovered. Stimulation of the nerve did not 



Fig. 238.-— Skeletal abduction plaster allowing full 
elbow movements and deltoid exercises. 


produce any contraction of the serratus anterior 
muscle. The patient came under my care in August, 
1942, His disability then was ; (i) Marked winging 
of the right scapula {Figs. 235-237 ) ; (2) Inability to 
raise right arm above a right angle when abducted or 
held forward ; and (3) He could not place his right 
hand between the scapula:. As the neurological 
approach had twice been unsuccessful and the wing- 
ing of the scapula was as bad as ever fourteen months 
after the onset, it was decided to sling the scapula 
to the spine by Henry’s method. 

On Aug. 31, under general anaesthesia by Dr. D. 
Spence-Sales, the patient was placed three-quarters 
prone on his left side with a sandbag under his chest 
to allow flexion of the pronated head, so exposing the 
back of his cervical spine. A 12-in. incision was 
made on the outer side of the right thigh and two 
J-in. strips of fascia lata cut as long as was possible, 
II in. being obtained. The gap left was easily closed 
without tension by continuous catgut. The two 
fascial grafts were placed in a swab soaked with 
saline. A large skin-flap was turned up from his 
back by an incision which ran vertically from the 5th 
cervical spinous process down the left side of the spine 
to the level of the 5th dorsal vertebra, where it curved 
downwards and outwards across the lower third of the 
scapula to 3 in. beyond its vertebral border. Reflec- 
tion of this flap exposed the trapezius, covered by its 
fascia, the spinous processes C.6 to 0.4 and the 
medial third of the scapula with the thick rounded 
supra- and infra-spinatus muscles bulging beneath 
the trapezius. A i-in. incision separating the 
trapezius and supraspinatus was made 1 in. from the 
vertebral border of the scapula halfway between its 
spine and upper border. A cranial burr was used to 
dnll a J-in. smooth hole through the scapula at this 
point. A similar incision and burr hole was made 
in. below the spine of the scapula, also 4 in. from 
its medial border. A pair of curved forceps was 
passed through the lower burr hole and a tunnel 
formed by passing it up deep to the trapezius to 


Ae nght side of the 3rd dorsal spinous process. 
A small vertical^ incision was made here through the 
origin of the right trapezius, allowing the point of 
the forceps to protrude. This grasped one of the 
rascial strips, which was withdrawn along the track, 
ihe other end of the fascia was passed round the 
spinous process of the 3rd dorsal vertebra deep to the 
supraspinous ligaments and returned to the scapula 
along the same tunnel deep to the trapezius bur 
superficial to the burr hole. Similarly the other strip 
of fascia was passed around the 6th cervical spinous 
process and through the upper burr hole. The two 
loops of fascia were each joined together with silk 
after placing the scapula in a fully corrected position 
by holding the hand above and behind the occiput. 
Both joined portions were manipulated under the 
trapezius. Eleven inches appeared to be about the 
correct length of strips for adequate fixation of 
the fascial sling, i.e., allowing i in. overlap. When 
doing the operation on the cadaver the 10 in. recom- 
mended by Henry was found to be rather short. The 
flap was sutured back in position in two layers. The 
skull was now covered with a plaster cap over cotton- 
wool and the right hand fixed to this over the occiput 
by plaster, leaving the fingers and thumb free. The 
patient found this very uncomfortable, so on the third 
day it was changed for a skeletal abduction plaster 
(Fig. 238) which kept the shoulder raised and held 
back while leaving the chest entirely free. Over 
felt padding a plaster slab was passed around the 
pelvis and moulded on to the iliac crests. This 
Was made thick enough with 6-in. plaster bandages to 
act as a firm base. A padded ring of plaster was now 
fixed around the upper arm. This was connected to 
the pelvic band by two plaster struts running anteri- 
orly and posteriorly respectively. These struts were 
made by twisting a lo-layer plaster slab (6 in. wide) 
around the cardboard centre of ttvo Cellona bandages. 

The patient found this skeletal plaster very comfort- 
able and was able to walk about in it without incon- 
venience. It left the wound free from pressure and 
his chest completely free for respiration. The 
deltoid muscle could be seen and so regular exercise of 
it supervised. After four weeks the upper half of 
the plaster around the arm was removed, allowing 
him to raise the arm above the right angle, which he 
was able to do without any pain or winging of the 



Figs. 239, 240 — Case i, after operation. 


scapula. The plaster was worn for eight weeks, after 
which it was replaced by a calico ‘ waistcoat ’ to keep 
the scapula pressed against the chest wall. This he 
wore for a further month. 

The patient left the ward on Nov. 30 (Figs. 239, 
240). On Dec. 9 it was noted that he could fully 
raise the arm at the shoulder in abduction and in the 
forward direction without any winging of the scapula 
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(Fig. 241). He commenced light work on Dec. 30. 
He is now a physical training instructor at a rehabilita- 
tion centre and suffers no disability. 






Fig. 241. — Case 1, now a physical training instructor 
at a rehabilitation centre. 

Case 2. — Mrs. E. B., aged had a dropped 
shoulder due to division of the spinal accessory nerve 
during an operation for tuberculous glands of the neck 




Fig. 242. — Case 2, showing right shoulder 2 in. lower than 
leu and right scapula appearing above trapezius outline. 


21 years ago. In 1933 an operation had been per- 
formed to fix the scapula to the ribs. About i in. of 
freed of periosteum. A hole was 
drilled through the scapula. About 6 in. of peroneus 
longus tendon was inserted through the hole and 
around the rib and its ends sutured together. Her 
arm felt stronger after this. 


After a fall in May, 1941, aching in the shoulder 
recurred, with tingling in the ist, 2nd, and 3rd fingers. 
On Oct. 13 Professor Henry performed the fascial 
sling operation using two strips of fascia lata from 
7th cervical vertebra and 4th dorsal vertebra to drill 
holes above and below the spinous process of the 
scapula respectively. The after-treatment consisted 
in a shoulder abduction spica, which she wore for a 
month. There was now no winging of the scapula 
and the patient was relieved of all her symptoms, and 
able to return to her work as a charwoman. She 
remained well until April, 1943, when after heavy 
lifting in a factory the shoulder began to droop, this 
coinciding with aching pain in the fingers and hand. 
On examination in July this shoulder was 2 in. lower 
than the left (Fig. 242). There was extreme wasting 
of the tr&pezius muscle, causing a most unsightly 
hollow in the right supraclavicular region when she 
abducted the arm (Fig. 243). A dragging ache in 
the shoulder was relieved by supporting her elbow. 
There was no winging of the scapula and Professor 
Henry’s two grafts could be felt binding the scapula 
to the spine. We concluded that her symptoms 
were causes by dropping of the shoulder girdle from 
paralysis of the trapezius. 

On July 26, 1943, an operation was undertaken 
with the idea of slinging the scapula attd clavicle 
upwards to the spine (Fig. 244). Two ri-in. strips 
of fascia lata were first cut from the left thigh. The 
patient was then turned two-thirds over into a semi- 
prone position and a U-shaped flap was riased from 
the base of the right side of the neck, exposing the 
5th, 6th, and 7th cervical spinous processes, the spine 
and supraspinous fossa of the scapula, and the outer 
half of the clavicle. Professor Henry’s upper graft 
was seen to be in good condition. A hole was drilled 
with a cranial burr through the upper angle of the 
scapula and another through the outer end of the 
clavicle between the conoid and trapezoid ligaments. 
One fascial strip was placed through the scapula hole 
and around the 6th cervical spinous process and tied 
to itself, the sling passing deep to the atrophic fibrous 
trapezius. The knot was sutured with silk. The 
second sling passed similarly from the hole in the 



Fig. 243. — Case 2, with arm abducted. 


clavicle up to the 6th cervical vertebra deep to the 
muscles. The muscles were sutured with catgut so 
as to bury the grafts and the wound closed m the 
usual way. This patient had refused to wear any sort 
of plaster because the shoulder abduction spica after 
her previous operation had caused a plaster sore and 
some wound sepsis, so she was nursed in a triangular 
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sling applied in the St. John’s Ambulance method of 
supporting a fractured clavicle, i.e., with the sling 
passing over the opposite clavicle. This sling required 
frequent adjustment and I would strongly recommend 
the skeletal abduction plaster {see Fig, 238) as being 



more efficient. Post-operative photographs {Figs. 245, 
246) show the good cosmetic result. The dragging 
sensation in the shoulder was relieved and the par- 
resthesia in the hand disappeared. It was thought 
that these symptoms were of the same nature as the 
scalenus amicus syndrome, and were due to stretching 
of the brachial plexus by the downward displacement 



Figs. 245, 246 — 1 


following trauma to the long thoracic nerve 
treated by four strips of fascia used to sling the 
scapula to holes drilled in the spinous processes 
of the 4th, 5th, 6th, and 7th dorsal vertebrse. 
Six months later the patient could use this upper 
extremity as freely as his other. F. D. Dickson 
(1937) reported 6 cases of high cervico-thoracic 
curvature with a droop shoulder treated by a very 
similar procedure. One fascial sling was fixed 
between the base of the spine of the scapula and a 
hole drilled in the spinous process of the 1st dorsal 
vertebra. His second strip of fascia ran from the 
spine of the scapula to the cervical muscles. The 
results in these 6 cases were beyond expectation. 
The shoulders have remained elevated in 4 cases 
three years and in 2 cases two years after opera- 
tion. In I case of serratus anterior palsy he used 
a fascial sUng to join the lower angle of the scapula 
to the lower fibres of the pectoralis major muscle 
and the anterior fibres of the latissimus dorsi 
muscle. Rotation of the upper border of the 
scapula downwards and inwards was not prevented 
and some dropping downwards of the shoulder 
persisted, so a second transplant was put in from 
the spine of the scapula to the cervical muscles. 
This gave added stability and lessened the 
tendency to dropping of the shoulder. 

Since writing this paper I have read Berk- 
heiser and Shapiro’s report (1937) of 4 cases of 
alar scapula cured by resting the serratus magnus 
muscle in the position of relaxation for three 
months by means of a shoulder abduction plaster 
spica. This is certainly the method to use first 
in early cases, when recovery of the nerve is still 
possible. 



2, after operauon. 


of the shoulder girdle. The patient is now (March, 
1944) worHng in a war factory, the shoulder causing 
her no disability. 

DISCUSSION 

A shoulder which is either winged or dropped 
may be a cause of considerable discomfort and 
disability. When the scapula is anchored the 
symptoms are relieved. Since Henry described 
his operation in 1927, A. Whitman (1932) has 
reported a case of serratus anterior paralysis 


SUMMARY 

A case is reported of winged scapula treated 
by slinging the scapula to the spine by two 
fascial strips. A case of dropped shoulder was 
similarly treated with the addition of another 
fascial strip to sling the outer third of the clavicle 
to the 6th cervical spinous process. 

I wish to record my thanks to Professor G. 
Grey Turner for placing material at my disposal 
for practising these operations on the cadaver 
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\ and for his constant encouragement in tackling 
difficult surgical problems. 

It was while working with Professor A. K. 
Henry that my interest in this subject was aroused 
and without his kind help and advice this paper 
would not have been written. 

I am indebted to Mrs. K. M. Doyle for the 
excellent sketch (Ftg. 244) and to Mr. Wilmott 
for the photographs. 
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MALIGNANT TRANSFORMATION IN A PREVIOUSLY BENIGN 
TUBULAR ADENOMA OF THE KIDNEY 

By WILLIAM BUCKLEY 

HONORARY SURGEON, VICTORIA HOSPITAL, WORKSOP 


The case reports of renal adenomata in the 
literature are not very numerous. Gordon- 
Taylor (1930) records a case of an adenofibroma 
weighing 22 lb. successfully removed by opera- 
tion. The microscopical appearances in his case 
showed numerous tubules lined by cubical or 
rounded cells, but with no evidence of malignancy. 
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Fig. 247. — Radiograph showing stomach raised by a 
mass which has also displaced the duodenum and cods of 
small intestine to the nght. 

In the case described below, although clinically 
and macroscopically benign, there is undoubted 
histological evidence of malignant transformation. 
For comparison, illustrations and short notes 
of three other cases are included : (i) A benign 
papillary adenoma (Prof. Ernest Finch, 1927, 
Ftg. 253) ; (2) A benign cystic adenoma (A. W. 
Fawcett, 1933, Fig. 254 ) ; (3) A papillary adeno- 
carcinoma (Prof. Ernest Finch, 1943, Figs. 255, 
256). 

CASE REPORT 

History.— The patient, J. D., male aged 65, a 
sawyer, complained of a swelling in the left loin and 
hypogastrium. He had first noticed this swelling 


some four years previously, when it was only about 
half its present size. At first he had no symptoms 
except constipation and flatulence with borborygmi. 
Appetite was good, no indigestion, no blood or mucus 
in the motions. For the past two years he had felt 
an occasional griping in the left loin and hypo- 
gastrium, especially after taking opening medicine. 
This pain had been getting worse during the past 
year. There had been no urinary symptoms except 



Fig. 248. — Radiograph after barium enema showing 
pressure defect on the descending colon. 


sflght frequency during the past year. There was 
never any blood in the urine. He was admitted to 
the Victoria Hospital, Worksop, on June 13, 1942. 

On Examination. — ^Tongue dean and moist, but 
pyorrhoea present. Heart and lungs apparently 
normal. There was a cystic swelling palpable in the 
left loin and left hypogastrium. The swelling could 
not be pushed forward from the back, owing appar- 
ently to its being fixed to the posterior abdominal 
wall. There was no shifting dullness. 

Investigations. — 

June 18 : A barium meal showed the stomach 
raised by a mass, which also displaced the duodenum 
and upper coils of the jejunum to the right (Fig. 247). 

June 24 : An intravenous pyelogram showed 
that the left kidney excreted fi-eely and that the pelvis 
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was dilated and elevated by the mass below. The 
appearancesj however, did not suggest that the mass 
.was renal in origin. 

Nothing further was done at the time as the 
patient elected to go home. He was, however, 
readmitted on Oct. 2, when the swelling appeared 

Oct. 5 : A barium enema showed no evidence of 
any colon neoplasm, but showed a definite pressure 
defect on the descending colon {Fig. 248). The 
Kahn test was negative. 

Provisional Diagnosis. — A provisional diagnosis 
of mesenteric cyst was favoured, and a laparotomy 
was decided upon. 

At Operation (Fig, 249), — The primary incision 
was made directly over the centre of the swelling, 



through the left rectus muscle. On opening the 
the peritoneum a large cystic swelling presented. 
With retraction of the major portion of the cyst, the 
duodenum was found to be attached to its medial 
wall. The duodenum was freed from the cyst and 
retracted. The descending colon, attached to the 
lateral wall of the cyst, was also freed and retracted. 
The cyst was then extensively dissected out, and 
its pedicle, which was extending backwards from the 
superior surface, was revealed to be the left kidney. 
During the dissection of the pedicle the splenic vein 
came into view and was isolated. The kidney and 
attached tumour were delivered. The ureter was 
found to be proceeding downwards over the antero- 
medial surface of the cyst. The left kidney, together 
with the cyst arising from its lower pole, was removed. 
Slight oozing of blood in the depths of the cavity 
was controlled by gauze pressure, and the wound 
closed without drainage. 

Convalescence was uninterrupted, and the patient 
is in good health 19 months later, and is working 
48 hours a week as a sawyer. 

The Specimen. — The tumour (Fig. 250), which 
was oval and flattened anteroposteriorly, was about 
five times the size of the parent kidney, and together 
with it weighed 1240 g. It was well encapsulated 
and attached to the lower pole of the kidney, which 
was partly replaced by the growth, but separated 
from it by a thin capsule of condensed renal inter- 
stitial tissue. The capsule enveloping the growth 
was nothing more than the expanded kidney capsule, 
so that the growth, although apparently external to 
the kidney, was actually intrarenal. 


Spreading radially from the lower pole of the 
kidney over the anterior surface, and to a less extent 
over the posterior surface, of the tumour, could be 
seen numerous dilated veins (Fig. 24^). 



Fig. 253. — ^The specimen (for description rec text). 


Vertical hemisection of the growth showed a 
central cystic cavity containing fluid, surrounded by 
a fibrous capsule (Fig. 250). The surrounding solid 
part of the growth was fleshy, and of the same colour 
as the substance of the kidney except for scattered 
areas of haemorrhage. 

Histological Structure. — ^The structure as 
shown by a whole section of a quadrant of the tumour 
varies from the centre to the periphery. 

Centrally it consists of a mixture of tubular 
adenomatous tissue and thin oedematous vascular 
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Fig. 251. — ^Microphojograph of section of centre of 
tumourj showing adenomatous tubules and fine vascular 
capiUanes. 


and even myxomatous connective tissue. This is 
suggestive of an extension of the degenerative process, 
which had already led to the formation of the central 
cystic cavity. The adenomatous tubules here are 
made up of fairly well differentiated cells closely 
resembling those of the convoluted tubules, but 
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because of their neoplastic nature their staining is 
more basophil, and thus they resemble more the 
cells of the ascending limb of Henlc. These tubules 
lie coiled up in small, widely separated masses in the 



Fig. 252. — Secdon of tumour towards peripherj-. 

(See text.) 

neighbourhood of the central cystic cavity, and some 
appear to lie in a fluid medium which is merely 
traversed by fine vascular capillaries (Fig. 251). 

As the growth is followed towards the periphery 
the amount of connective tissue decreases, and the 
tubules become more closely packed, and in some 
parts of the periphery the growth is distinctly less 
differentiated and undoubtedly undergoing malignant 
transformation. The tubular structure is lost, and 
the cells, varying in size, are arranged in solid masses 
containing numerous atypical mitoses with monstrous 
hyperchromatic nuclei (Fig. 252). 

The capsule has, however, nowhere been pene- 
trated, and the kidney itself is not invaded, but 
separated from the growth by a condensed capsule 
of fibrous tissue. 

DISCUSSION 

Ewing (1940) states that transitions from 
nodular adenomata to infiltrating adenocarcino- 
mata are frequent. There is a continuous series 
from simple benign growths up to highly cellular 
and malignant tumours. As malignancy pro- 
gresses the size of the tumour increases and the 
encapsulation becomes obliterated. In the case 
described above, although there is imdoubted 
Wstological evidence of malignancy, the increase 
in size has not coincided with invasion and 
obliteration of the surrounding capsule. Malig- 
nant transformation of cystadenomata is described 
by Klebs (1876), Ziegler (1906), and Ricker 
(1897). The tumours recorded by them were 
also of large dimensions and well encapsulated. 
Progressive growth and malignant transformation 
of papillary cystadenomata has also been observed 
by Sturm (1875) and Beneke (1890). 

With regard to histological structure it would 
seem that a progressive degenerative process had 
been taking place. Centrally the tubules lie 


coiled up in widely separated masses with an 
intervening reticulum of fine vascular capillaries 
(Fig. 251), whereas in the periphery the tubules 
are closely packed together with very little inter- 
vening connective tissue. Sabourin (1882) quotes 
cases in which the central portions contained wide 
tubules becoming cystic, with abundant vascular 
stroma, and the peripheral portions contained 
numerous alveoli passing gradually into the 
surrounding renal tubules. 

A review of the literature from the point of 
view of histogenesis would seem to suggest two 
lines of thought, first a development from the 
convoluted tubules of the adult kidney, and 
secondly a development of a congenital nature. 

It has been seen that the adenomatous tubules 
were made up of fairly well differentiated cells 
very closely resembling those of the convoluted 
tubules. Waldeyer (1867), Manasse (1895), and 
Stoerk (1908) described cases in which the cells 
resemble those of the convoluted tubules, and 
claim to have traced growths to these tubules. 
Stoerk has also traced the development of alveoli 
from convoluted tubules. In a case of tubular 
adenocarcinoma quoted by A. Fraser (1914), the 
growth was large, solid, and circumscribed, with 
large alveoli and tubules lined by high cubical 
granular cells. These cells exactiy duplicated 
the cells of the convoluted tubules of the adult 
kidney. 

At first sight (Fig. 250) the growth may appear 
to be external to the kidney, but on closer inspec- 
tion it is found to be intrarenal, its capsule being 
made up of expanded kidney capsule. Luzzato 



Fjg. 253. — ^Benign tubuJar adenoma of right kidney. 
Clinically : attack of hasmaturia lasting 2 days ; palpable 
right'Sided kidney tumour. Left kidney excreted dye 
normally. Right kidney was removed with some difficulty 
owing to rotation of the tumour, which might have 
accounted for the attack of hematuria. (Mr. E, Finch’s 
case.) 


(1901) and Antona (1900) traced the development 
of adenomata and adenocarcinomata from para- 
renal rests. In Antona’s case the tumour lay 
outside the kidney. 

The congenital origin is further supported 
by Ewing’s belief that single tumours may be 
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attributed to localized cicatrices, and that con- 
genital anomalies are probably connected with 
the cause of tubular adenomata. Nightingale 
and Lytle (1937) report a case of fibroma of the 
kidney with cyst in which the cyst was probably 
produced by obstruction and continued secretion 
of the tubules in the thinned-out renal tissue 
forming part of the tumour capsule. Displace- 
ment and imperfect development of renal tubules 
in.the renal cortex and capsule has been described 
by Albarran (1903). 

It has been stated that cystadenomata some- 
times arise from failure of fusion of the secreting 
and discharging tubules. Nauwerck and Huf- 
sclmidt (1892) and von Kahlden (1894) have 
pointed out the probable relation between some 



Fig. 254. — Congenital cystic adenoma of left kidney. 
The patient, a trombone player in an orchestra, had fell 
pain in the left hypochondrium while playing his instru- 
ment. Later, on examination, a swelling was palpable ; 
it appeared to be a slightly enlarged kidney which had 
recently prolapsed. Chromocystoscopy revealed a slightly 
diminished flow of blue from the left ureter, and the 
pyelogram showed only two calices and slight distorsion 
of the lower edge of the pelvic shadow. 

Exploration revealed a rounded tumour of the kidney 
in the lower pole and nephrectomy was performed. 
Longitudinal bisection of the kidney revealed an encap- 
sulated tumour divided into numerous polyhedral spaces 
containing clear fluid. (Mr. A. \V, Fawcett’s case.) 

cystadenomata and congenital cystic disease of the 
kidney. The illustration of the congenital cystic 
adenoma (Fig. 254) definitely tends to support 
this hypothesis. Keyes (1890) described a case 
in which the entire kidney was the seat of numer- 
ous nodular adenomata, arranged in a manner 
very suggestive of multiple congenital cysts. 
The microscopical section of .the adenocarcinoma 
(Fig. 2^6) shows a very interesting cystic structure, 
pointing to some possible relationship with 
congenital cystic disease. 

SUMMARY 

A case of tubular adenoma of the kidney with 
malignant transformation is described. 

Illustrations and short notes of a benign 
papillary adenoma, a benign cystic adenoma, and 
a papillary adenocarcinoma are included for 
comparison. ' 

The structure of these tumours is discussed, 
pointing out the possibility of a continuous series 
from benign tumours up to highly cellular 
malignant growths. 

The origin of the growths, whether from the 
convoluted tubules of the adult kidney or from 
congenital abnormalities, is reviewed. 


The pathological illustrations and photographs 
in this article are the work of Dr. L. C. D. 
Hermitte, Pathologist, Royal Infirmary, Sheffield,' 



Fig. 255. — -Papillary adenocarcinoma of kidney. For 
3 or 4 years the patient had to strain to pass water ; for 
2 years he had noticed blood in the urine, continuing for 
24 hours to 3-4 days at intervals varying between i week 
and 2 months. 

Six months ago he had had backache with irritation and 
scalding on micturition and was unable to pass water for 
14 hours ; 2 months ago left-sided abdominal pain with 
vomiting and bleeding per rectum. On examination there 
was tenderness in the hypogastrium, but no lump was 
palpable. Kidney not felt, prostate not enlarged. Retro- 
grade pyelography revealed the growth. Nephrectomy. 



Fig. 256.-— Section of adenocarcinoma m F:g. 255* 
The cystic structure suggests a possible relationship with 
congenital cystic disease. 


to whom I am most grateful for his very willing 

co-operation. t- , c 

I am indebted to Professor Ernest Finch tor 
very kindly undertaking the operative treatment, 
for his interest in the case, and for allowing me 
to include his cases of benign papillary adenoma 
and papillary adenocarcinoma. I also wish to 
thank Mr. A. W. Fawcett for his permission to 
include his case of cystic adenoma, which had 
already been published in this Journal (i933)' 
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CONGENITAL CYST OF THE COMMON BILE-DUCT CONTAINING 
STONES AND UNDERGOING CANCEROUS CHANGE 

By S. T. IRWIN 

SURGEON. ROYAL VICTORIA HOSPITAL, BELFAST 

AND J. E. MORISON 

ASSISTANT PATHOLOGIST, ROYAL VICTORIA HOSPITAL, BELFAST 


A LARGE cyst of the common bile-duct is a patho- 
logical rarity which demands a record. The 
present case was of additional interest in that it 
contained gall-stones and that the lining of the 
cyst had undergone carcinomatous change. 
Furthermore, in spite of gross dilatation of the 
common duct, the hepatic and cystic ducts and 
the gall-bladder showed no evidence of disease or 
distension. 

CASE REPORT 

) History. — J. M., aged 30 years, a prison warder, 

was admitted to the Royal Victoria Hospital on Sept. 
8, 194I5 with a history of severe upper abdominal 
pain, suggestive of gall-stones. The patient had had 
three attacks of pain of similar type within a few 
weeks, following one of which he was in a country 
hospital for twenty-one days. 

On Admission. — He was a robust, rather stout 
male without obvious cyanosis, jaundice, or ansemia. 
He was complaining of pain in the upper abdomen. 
On palpation there was general rigidity in the epi- 
gastric region and in the right iliac fossa, with slight 
tenderness over the gall-bladder. As the diagnosis 
was obscure and as a diagnosis of gall-stones had been 
made fay his medical attendant, it was thought desir- 
able to do a cholecystogram. The report of this 
examination was : (i) In the straight picture there is 
no evidence of gall-stones. (2) The cholecystogram 
shows a normally filling gall-bladder. 

Other examination was negative, except that his 
urine had a specific gravity of 1038 and a trace of sugar. 

After being in hospital for a few days with tender- 
ness persisting in the right iliac fossa, a tentative 
diagnosis of appendicitis was made. 

1ST Operation. — ^The Resident Surgical Officer 
operated on Sept. 15 through a gridiron incision. 
The appendix was cedematous, but did not contain 
pus and was not necrotic. It was regarded as being 
pathological. The gall-bladder and duodenum were 
palpated through the abdominal wovmd and were 
considered to be normal. 

Progress. — The patient left hospital ten days 
mter the operation and for a month remained well. 
The upper abdominal pain then recurred and he 


was readmitted to hospital on Dec. 12, 1942, with 
the history that after several attacks of moderate 
severity he became jaundiced for the first time 
on Dec. 6. The pain was more severe than 
formerly and began to radiate towards the right 
shoulder. Examination at this time revealed slight 
jaundice with tenderness in the epigastrium and 
under the right costal margin. Murphy’s sign was 
now positive and the liver was noticeably eifiarged. 

2ND Operation (S.T.I.). — This was performed 
on Dec. 15, a general inhalation anasthetic being 
administered by Dr. Stafford Geddes. On opening 
the abdomen through a right rectus incision some 
blood was found free in the peritoneal cavity. The 
gall-bladder was somewhat distended and the liver 
grossly enlarged and tense. There was a large 
tumour, about the size of a closed fist, in the region 
of the head of the pancreas. On palpation this was 
craggy at the edges but cystic in the centre. The 
cystic cavity was aspirated and found to contain 
viscid green bile. The cyst was therefore opened 
and large quantities of bile exuded, as well as several 
moderate-sized gall-stones. Lining the inner surface 
of the cavity there were sessile patches of growth, one 
of which was dissected off for microscopical examina- 
tion. A rubber tube was sewn into the opening in the 
common bile-duct and brought out through a stab 
wound in the right side. The gall-bladder was 
anastomosed to the stomach. 

The operation was considerably hampered fay free 
bleeding from the liver substance. This was pro- 
duced by the gentlest handling of the organ and 
during the operation several points had to be dosed 
by suture. 

The operation throughout was accompanied by 
shock due partly to the amount of haemorrhage from 
the liver and partly to the difficulty in maintaining a 
sufficient depth of anaesthesia. The shock was un- 
relieved by blood transfusion followed by intravenous 
infusion of glucose saline and the patient succumbed 
within twenty-four hours. 

Pathological Report (J. E. M.). — The post- 
mortem examination had to be limited to the abdomen. 
The liver, its ducts, the stomach, duodenum, and 
pancreas were all removed together and, after fixation 
and some inevitable shrinkage of the hollow viscera. 
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the specimen shown in Fig. 257 was prepared. The 
hepatic duct and the cystic duct, neither of which was 
more patent than normal, opened into the upper end 
of the dilated portion of the common bile-duct at a 
distance from each other of 2 cm. This part of the 
duct lay behind the first part of the duodenum and 



Fig. 257 — The liver and biliary passages The pan- 
creas and attached structures have been rotated to the left 
through almost a right angle to bring them into the antero- 
posterior plane of section of the liver. A, Gall-bladder , 

B, Common hepatic duct , C, Opening of cystic duct ; 

D, Elevated tumour mass , E, Site of ampulla of Vater. 

to the right of the other structures of the lesser 
omentum. Though it reached to within 2-5 cm. of 
the ampulla of Vater no connexion could be established 
between the lower end of the duct and the duodenum, 
and It is uncertain whether this point represented the 
lower opening of the cyst. This occlusion of the 
lower opening from the dilatation was due to the 
invasion of the wall by white tumour tissue, which 
at one point on the right posterolateral wall projected 
shghtly as a flat, red area 3 cm. in diameter. From 
this It had infiltrated the wall of a large part of the 
dilated duct and, spreading through the pancreas, 
had invaded the retropancreatic lymph-nodes. At 
post-mortem the cystic cavity contained a few small 
pigmented calculi, some amorphous debris, and a 
htde watery bile. The gall-bladder had been anasto- 
mosed to the stomach and the junction was perfect, 
and the viscus itself contained no calculi and was 
not dilated. 

Histological examination showed that the white 
tissue infiltrating the wall of the cyst was a squamous 
carcinoma with occasional areas of keratinization and 
small, ill-defined cell-nests. The invasion of the 
wall of the dilated portion of the duct was even more 
widespread than naked-eye examination suggested, 
and the growth had arisen in the duct and showed 
only a slight and locahzed invasion of the pancreas 
with more extensive infiltration of the retropancreatic 
lymph-nodes. This mvasion did not extend upwards 
as far as the entrance of the cystic or hepatic ducts 


j ^ composed of fibrous tissue 

infiltrated by small mononuclear leucocytes and the 
covering epithelial cells were deficient. There was 
no fibrosis of the gall-bladder wall and apart from 
.some increase of mucin-secreting cells this viscus 
was normal and the cholecyst-gastrostomy junction 
was remarkably free from inflammatory change. There 
was no dilatation of the intrahepatic bile channels and 
no accumulation of bile-pigment in the liver or increase 
of mononuclear cells in the portal tracts. Detailed 
microscopical examination of the other abdominal 
organs revealed no features of relevant interest. 


COMMENTARY 

Detailed examination has excluded a primary 
pancreatic growth, but it may be suggested that 
the condition is a primary squamous carcinoma 
occurring in a previously normal common bile- 
duct. The widespread distribution of the tumour 
and its apparent site of origin on the right postero- 
Jatersl iraJJ tvoitld require dilatadon of the duct 
of long duration. The short history of biliary 
obstruction and the i;cmarkable absence of 
dilatation of either the cystic or hepatic ducts 
makes it difficult to believe that such a dilatation 
could follow the occlusion of the lower end of the 
duct by the tumour. 

Blockage of the lower end of the common 
bile-duct by a stone and subsequent, or simul- 
taneous, development of a carcinoma requires 
that a stone should form in an otherwise normal 
gall-bladder, which now contains no calculi, and 
diat the stone should pass down the cystic duct 
without producing any distinctive symptoms. 

It is suggested that the remarkable dilatation 
of a part of the common bile-duct and the equally 
impressive absence of dilatation in the hepatic and 
cystic ducts are due to an idiopathic choledochus 
cyst, which has probably existed from an early 
age7 In spite of the views of many writers, it 
seems impossible that intermittent kinking or 
obstruction of the lower end of the duct alone 
could produce such a localized dilatation of the 
biliary system and some localized congenital 
deficiency or weakness of the wall seems necessary . 
This is supported by the findings of Heiliger of a 
diverticulum in an almost mature foetus and by 
Walton’s sixth case in which there was a saccular 
dilatation in a 5 -weeks-old infant. After a 
number of years and from the irritation of stag- 
nating bile, the epithelium lining the cyst in the 
present case may have undergone patchy squam- 
ous metaplasia, and later this gave rise to a 
squamous carcinoma. 

In almost all the cases described the epithehal 
lining has been deficient in the specimens obtained. 
The few small calculi noted were also probably 
formed here and not in the gall-bladder. Partial 
obstruction by these calculi, or interference with 
the emptying of the cyst by the extension of the 
carcinoma, may explain the attacks of right-sided 
abdominal pain, but the development of jaundice 
only nine days before death was more probably 
due to closure of the duct by the groivth of the 
neoplasm. 
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The relatively early age of onset of the carci- 
noma may stimulate speculation as to the possible 
carcinogenic influence of bile acting on an altered 
epithelial surface. The close chemical relation- 
ship of bile acids and methyl-cholantrene, prob- 
ably the most active carcinogenic agent known, 
may be recalled. 

A Squamous Carcinoma in an Idiopathic 
Choledochus Cyst. — The condition of congenital 
diverticulum, cyst of the common bile-duct, or 
choledochus cyst has been the subject of numer- 
ous case reports. These are mostly concerned 
with single cases and are adequately reviewed 
by Walton (1939). He was able to report 6 new 
cases, and reports of almost too cases must now 
be accepted. No report of a neoplasm super- 
vening in such a cyst has been discovered. 


SUMMARY 

1. A large cyst of the common bile-duct is 
recorded. 

2. Diagnosis was not effected by clinical 
examination, by a cholecystogram, or by palpa- 
tion of the gall-bladder region through a lower 
abdominal incision. 

3. The cyst contained gall-stones and had 
undergone carcinomatous change. 

4. In spite of the large size of the cyst and the 
presence of jaundice, the gall-bladder and the 
hepatic and cj^stic ducts were not dilated. 
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SHORT NOTES OF RARE OR OBSCURE CASES 


AN UNUSUAL TYPE OF ARTERIOVENOUS COMMUNICATION 

By J. R. LEARMONTH, Edinburgh 


CASE REPORT 

History. — On June 17, 1943, Flight-Sgt. 

R. W. W., aged 43, was on a range when a grenade 
exploded in the air about i yd. in front of his face. 
He received scattered multiple wounds, 43 in all. 
He did not lose consciousness, but felt a pain “ like a 
saw ” in the left side of the neck, and bent his head 
to the left to relieve it. Profuse arterial bleeding 
occuired from a wound of the left side of the neck, 
and it was noted that the left superficial temporal 
pulse could not be felt, whereas the right was normal ; 
the hsemorrhage was controlled by sustained direct 
pressure applied to the small puncture in the neck, 
and he was taken to hospital. Here one pint of 
plasma was given. On June 18 it was noted that a 
thrill was present over the left common carotid, and on 
June" 21 that the left pupil was smaller than the right. 

On July 10 I saw him through the kindness of the 
late Mr. Pirie Watson. At this time his wounds were 
healed, but he complained (i) of a feeling of giddiness 
when he sat up in bed for any length of time ; (2) of 
a continuous “ buzzing ” in the left side of the neck, 
which he noticed for the first time two days after the 
accident ; (3) of a continuous “ buzzing ” in the left 
ear when he turned his head to the left j (4) of the 
pressure of “ a little lump ” interfering with swallow- 
ing, when he turned his head to the right ; and (5) 
of pain and paraasthesis in the medial side of the left 
forearm and in the 5th finger. 

On Examination. — He was a good wimess, 
though somewhat emotional and inclined to be 
tearful, a point which impressed us because he had 
previously been awarded the George Medal. 

Cardiovascular System : Over the anterior border 
of the left sternomastoid muscle, 2 cm. above the 
clavicle, there was a small healed wound. Under 
this lay a pulsatile swelling, oval in shape, and measur- 
ing 4'5 by 3 cm. There was a marked thnil, and on 
auscultation a blowing murmur, loudest 3 cm. above 
the clavicle and 2 cm. lateral to the medial border of 
the sternomastoid. The superficial’ temporal and 
radial pulses were equally palpable on both "sides. In 
VOL. XXXII — ^NO. 126 


both arms the blood-pressure was 110/60. The 
heart was normal in size ; over it there were heard in 
all areas, but loudest in the aortic and pulmonary, 
blowing systolic and diastolic murmurs. 

A radiograph showed numerous small fragments 
of the grenade in the soft tissues. 

Byes : The left pupil was much smaller than right, 
but both reacted to light and on accommodation. 

! 



Fig. 258 — Elevation and section of the arrange- 
ment of the vessels contributing to the arteriovenous 
communication. 


In consultation with Brigadier Anderson^ Con- 
suiting Surgeon to the Scottish Command, it was 
agreed that the fistula should be explored ; and 
Brigadier Anderson very kindly gave his advice and 
his assistance at the following operation. 

At Operation (July 18). — Pentothal for intuba- 
tion, followed by intrattacheal gas-oxygen-ether (Dr. 
Hales). Incisions were made : Cr) from angle of jaw, 
along anterior border of sternomastoid beyond sternal 
notch; and (2) from the first incision 2 cm. above 
clavicle, laterally to the anterior border of trapezius. 
A triangular flap of skin and platysma was reflected 
laterally, the sternomastoid divided close to the 
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clavicle, and also reflected laterally. The internal 
jugular vein could be seen to pulsate. At the upper 
end of the field the common artery was isolated and 
controlled by a tape, and the internal jugular vein 
by two catgut ligatures (after ligature and division 




Fig. 259. — The opening in ihe common carotid artery. 


of the common facial vein) ; and a similar temporary 
control of the vessels was established low in the neck. 

The proximal tape on the common carotid was 
then tightened to occlude the artery. Contrary to 
expectation, the swelling on the internal jugular vein 
continued to pulsate. Under the impression that the 
carotid was not implicated, I separated the internal 
jugular vein from it ,• this was followed by sharp 
bleeding, controlled by local pressure ; and when 
the field was clear I found a hole in the posterolateral 
wall of the carotid, measuring (after fixation) 07 cm. by 
0-3 cm., and a corresponding opening in the internal 
jugular vein (Figs. 259, 260). The common carotid 
was now tied with silk close to its bifurcation, and 
proximal to the fistula, and the intervening segment 
was removed. The internal jugular vein was divided 
between ligatures in the upper part of the wound. It 




Fig. 260. — Medial aspect of internal jugular vein, 
showing (i) the direct communication with the common 
carotid artery, (2) (above left) the false sac, with (3) the 
opening communicating with the vertebral artery. 

was clear that a second arterial communication with 
the internal jugular vein must be present, and that it 
must involve either the inferior thyroid artery or the 
vertebral artery. While the opemng in the vein was 
controlled by finger pressure, the phrenic nerve was 
identified and retracted, and the omohyoid and scalenus 
anterior muscles divided to expose the second and first 
parts of the subclavian artery. The thyroid axis was 


then ligatured, close to the subclavian j the pulsation 
m the vein persisted, and it was clear that the second 
communication was with the vertebral artery (Fig. 
260). This artery was clamped close to the sub- 
clavian ; pulsation in the vein ceased at once, and 
after the controlling finger was removed there was no 
bleeding for 30 seconds^ when it began again in a con- 
tinuous flow, although arterial in appearance. This 
was thought to be from the cranial segment of the 
vertebral artery. A finger was placed so as to control 
bleeding from the vein, which was then gradually dis- 
sected towards the median line. During this stage it 
was seen that the vagus had been included in the 
provisional ligature at the cardiac end of the internal 
jugular vein ; it was freed, and the vein divided 
between two silk ligatures. The isolated segment of 
vein was then dissected medially, when a pouch-like 
process was identified behind it, which proved to be 
the sac of an aneurysmal varLx (Fig. 261). Two 
large lymph-vessels blending with the sac wall were 
ligatured and divided, and the sac was cleared off the 
anterior aspect of the transverse processes. Cautious 
removal of the finger-tip now showed steady but 
arterial bleeding from a slit-like opening communi- 
cating with the vertebral artery in tough fibrous 
tissue between the 5th and 6th transverse processes. 
The clamp on the origin of the vertebral artery was 
now replaeed by a ligature, and silk ligatures on 
needles were pas'ed above and below the opening in 
the artery, through the fibrous tissue and so as to 
include the vessel. All bleeding was now controlled. 
The sternomastoid was sutured to its origin and die 
incision closed save for the exit of a soft rubber drain 
down to the dome of the pleura. The patient stood 
the operation well ; during its closing stages a trans- 
fusion of I pint of blood was given. Throughout the 
operation the blood-pressure and pulse-rate were 
recorded by Dr. R. L. Richards : these did not change 
significantly at any of the ligations. 

Progress. — The patient made a good convales- 
cence, and there was never any evidence of cerebral 
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Fig. 261. — Lateral aspect of internal jugular vein, 
showing the false sac behind it. 


ischsmia. He was kept fiat till July 23, when blocks 
were put at the head of the bed. By Aug. 4 he began 
to sit up ; on Aug. 8 he was out of bed, but com- 
plained of headache on the right side. On Aug. ii 
Major Porter, R.A.M.C., the Command Neurologist, 
kindly examined him and reported ; “ This N.C.O. 
complains of a continuous heavy sensation over the 
right side of his head. He says that this side of his 
head feels ‘ warmer ’ than the left. No real pain and 
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no throb. Left side of his head he says feels ‘ clear 
He has been hoarse since the operation, but there is 
no subjective evidence of dysphasia either receptive 
or expressive. He says that since the explosion his 
hearing has been poor, he has noticed difficulty in 
hearing the news on the wireless and often misses 
what the nurses say to him and has to ask them to 
repeat it. His ears feel ‘ full ’. No visual disturb- 
ance. No diplopia. No weakness or clumsiness of 
limbs. No numbness or tingling. 

“ C.N.S. — Optic discs normal. There is a small 
patch of pigmentation about i disc diameter from the 
disc in the left fundus at 7 o’clock. Retinal vessels 
are normal. Visual fields full to careful confrontation. 
He has a left Homer syndrome with moderate ptosis 
and a small pupil on the left side. Both pupils react 
briskly to direct and consensual light and react well 
on convergence. External ocular movements are full. 
There is fine sustained nystagmus on extreme lateral 
deviation to left and right. No vertical nystagmus. 
No sensory abnormality of the face. Cornea! reflexes 
brisk and equal. ParHysis of retraction of the left 
lower lip. Other facial movements are good and 
equal. In ordinary conversation he heard eveiything 
I said in a low voice and there did not appear to be any 
deafness. On testing with a watch, however, he 
heard my watch 2 in. from his ear on both sides 
(normal about 6 in,). There appears, therefore, to be 
slight bilateral deafness. Not tested with tuning-fork. 

" Motor. — ^He has generalized wasting. Upper 
limbs : No localized wasting or weakness. No 
dystonia or ataxia. No clumsiness of fine finger 
movements. Lower limbs: No locah'zed wasting or 
weakness. No dystonia or ataxia. Biceps and triceps 


jerks present and equal, knee and ankle jerks present 
and equal. Plantar response bilaterally flexor. No 
cutaneous analgesia or anesthesia. Postural sense 
normal. Vibratory sense normal. Two-point dis- 
crimination normal in finger-tips. No astereognosis. 
He has (1) a left cervical sympathetic palsy, (2) a 
lesion of the left cervical branch of the facial, and (3) 
a lesion of the left recurrent laryngeal nerve due to 
involvement in the neck. Examination of the nervous 
system apart from this is completely negative except 
for the fine nystagmus on lateral deviation to right and 
left which I do not think indicates a central lesion 
and is more probably secondary to the aural condition 
in view of the bilateral slight deafness and sensation 
of fullness which he has had in his ears since the 
explosion. I can find no physical evidence of impair- 
ment of function of the C.N.S.” 

The patient was discharged to a convalescent home 
on Aug. 31. He returned on Sept. 14, feeling much 
better and looking more cheerful ; and later returned 
to civil hfe, where he has remained well. 

Recendy (August, 1944) he was seen by Professor 
GeoSrey Jefferson, of Manchester, who informed me 
that he has remained well and is at light work. 

COMMENT 

I have been unable to find any other record of 
a lesion in which two arteries contributed to an 
arteriovenous fistula. It is also of interest that 
this patient of 43 was not affected by the complete 
interruption of the direct arterial supply to one 
side of the brain. 


A LARGE VESICAL CALCULUS PASSED PER (FEMALE) URETHRAM 

By McNEILL LOVE 

SURGEON, ROYAL NORTHERN HOSPITAL, LONDO.N 


References in literature to the spontaneous 
passage of calculi by way of the female urethra are 
very scanty, but in 1869 Bourdillat, of Paris, 
collected a number of cases. These included 
one in which a woman passed two calculi weighing 
40 g. and 105 g. respectively, and another recorded 
that a girl of 18 passed a calculus weighing 4 oz., 
which resulted in a urethro-vaginal fistula. 

Vesical calculi in females are usually due to 
the introduction of foreign bodies into the bladder. 
These include a strange assortment of articles, 
among which are nails, hairpins, wire, stalks of 
grass, pencils, and, most common of all, pieces of 
slippery elm. In the majority of cases the article 
is introduced in a misplaced attempt to procure 
abortion. The foreign body is sooner or later 
coated with phosphates, consequent on secondary 
cystitis. The specimen described herewith* is un- 
usual in ^at it is a primary oxalate calculus (in most 
cases primary calculi are extruded when they are 
small in size). The measurements of the stone 
are : circumference, maximum sf in., minimum 
4f in . ; ^ameter, maximum i| in., minimum 
if in. (Fig, 262). It is a remarkable tribute to 

* Demonstrated at the Medical Society of London, 
Jan. to, 1944. 


the ability of the female urethra to dilate that a 
stone of this size could negotiate the passage 
without causing more than temporary disability. 



Fig, 262. — Photograph of calculus. (Actual r-re.) 

The history of the specimen is of some 
interest, as the patient was referred to hospital 
by her medical practitioner as a “ woman in 
labour She was the mother of four children. 
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and was nearing the climacteric, with consequent 
derangement of the menstrual rhythm. She 
had noticed frequency of micturition for some 
months, and more recently had suffered from 
abdominal pain and discomfort. She therefore 
consulted her doctor. Abdominal examination 
revealed a swelling reaching to well above the 
umbilicus (which was the bladder). On vaginal 
investigation he felt a hard swelling, which he 
considered to be the fo:tal head (but this was the 
stone in the urethra). Believing the patient to 
be in labour, he arranged for her transport to 
hospital. On admission, further investigation 
revealed the true state of affairs. With the aid 
of morphia, atropine, and a hot bath, the stone 


passed naturally. Incontinence of urine followed, 
but control was regained in about twelve months. 
Curiously enough, the patient did her best to ex- 
onerate the doctor for his erroneous diagnosis of 
pregnancy, for she volunteered the statement that, 
during the passage of the stone, “ she felt as 
though she was giving birth to a hedgehog! ” 

Dr. Cuthbert Dul<es kindly bisected the stone 
and analysed its composition. He reports that 
there is no evidence of any foreign body, and 
that it is composed of calcium oxalate with a 
small amount of blood-pigment. 
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AN UNUSUALLY LARGE LIPOMA 

By N. DUGGAN 

IION. SURGEON, WORCtSTER ROVAL INEIRMARY 


Every surgeon of experience has met with 
examples of large lipomata, but the case illus- 
trated is possibly unique. 

CASE REPORT 

The patient, a healthy agricultural labourer, aged 
56, and unmarried, presented himself at the hospital, 
not because of his immense burden, but from alarm 
at a slight ha:morrhage from a dilated vein at the 
dependent part of the tumour. 



Fig. 263. — Photographs showing 


He had first noticed a lump at the right side of 
his neck about twenty-six years ago. This grew 
quietly and painlessly until the last four years, when 
the increasing weight caused it to become pendulous. 
Growth thereafter was more rapid, until the fantastic 
size shown in the illustration was reached {Fig. 263). 

He had worked regularly as an agricultural labourer 
until the day of admission to hospital, bearing his 


burden with stoical good humour. While at work 
he contrived to support the weight by a strong belt. 

The tumour hung from the neck by a pedicle the 
thickness of his arm. The skin over the dependent 
part was thickened and rough, with numerous large 
and tortuous veins coursing over the surface, one 
of which had ruptured on the day of admission. 
Bleeding was not severe, and ceased when he was 
put to bed. 

Operation for removal of the tumour proved 
simple, as the pedicle consisted only of skin and 



hypertrophied platysma, with a few large vessels 

easily controlled. „ , , . . , 

Effective sterilization of the skin was impossible, 
as the back of the pedicle was rough and ingrained 
with many years’ accumulation of dirt and sweat, but 
a thorough dusting of the wound with sulphanilamide 
powder resulted in uneventful primary healing. 

^ The tumour weighed 24 lb. 7 oz. 
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A CASE OF INTRAMURAL ABSCESS OF THE COLON 

By FRANCIS E. STOCK 

MEDICAL OFFICER, COLONIAL MEDICAL SERVICE, NIGERIA 


CASE REPORT 

History. — A male Ibo native, aged about 25 years, 
was admitted to the African Hospital at Jos on Dec. 
17, 1942, complaining of acute pain in the right iliac 
fossa for three days. The onset had been gradual 
but the pain had rapidly increased in seventy. There 
was no history of central abdominal pain. He had 
not vomited, his bowels were open normally, his 
appetite was normal, and there were no other sjmi- 
ptoms. 

On Examination. — His temperature was 98-6° F . ; 
pulse 76, and of good volume. The tongue was 
clean. The abdomen was not distended. There 
was very great tenderness and some rigidity in the 
right lower abdomen and this was most pronounced 
at a point about i in. above McBumey’s point. In this 
situation a lump about the size of a hen’s egg could 
be felt. It was not movable and was extremely tender 
to touch. Nothing abnormal could be detected on 
rectal examination. The diagnosis was in doubt, 
beyond the fact that an acute abdominal condition was 
present, probably of an inflammatory nature. Every- 
thing pointed against acute appendicitis, with or 
without abscess formation. It was decided to perform 
a laparotomy. 

At Operation. — The abdomen was opened under 
chloroform anesthesia, by a right paramedian incision. 
The appendix was at once seen to be normal. There 
was considerable injection of the anterior wall of the 
ascending colon about 2 in. above the ileocecal valve, 
where a hard lump could be felt. Enlarged glands 
could also be felt in the mesentery. It was then 
considered that the most likely diagnosis was locahzed 
tuberculosis of the ascending colon, and in view of the 
small area affected, an excision of the terminal ileum, 
cfficum, and ascending colon was performed. There 
was no particular difficulty in this procedure, although 
in the region of the mass, the ascending colon was 
very adherent to the posterior abdominal wall. Con- 
tinuity of the bowel was restored by side-to-side 
anastomosis. 

Recovery was uneventful and the patient was 
discharged on the eighteenth day after operation. 

The Specimen. — There was a mass in. in 
diameter in the anterolateral wall of the ascending 
colon. No tubercles were seen on the peritoneal 
surface, which was, however, very inflamed. On 
opening the bowel, the mucous membrane was found 
to be entirely normal and there was no evidence of 
any inflammation or ulceration which might have 
resulted from tuberculous infection, dysentery, or 
infection with Schistosoma mansont. The swelling 
which could be felt in the lateral wall bulged into the 
li^en. An incision was then made into the swelling 
(Fig. 264). The bowel wall was grossly thickened and 
in the centre of the mass of inflammatory tissue was 
a small abscess cavity filled with greemsh pus. A 
smear of the pus showed pus cells, cellular debris, 
but no organisms. Microscopical examination of 
the wall of the abscess cavity showed normal inflam- 
mamry tissue, with here and there large masses of 
eosinophils, which appeared to suggest a parasitic 
aetiology. 


Discussion. — Cases of this nature are very 
rare and in this instance there was no evidence 
as to its causation. Examination of the feces 
made after the operation showed no evidence of 
intestinal schistosomiasis, which might conceiv- 
ably have been responsible for the abscess. There 



Fig. 264 — The macroscopical appearance of the ascend- 
ing colon, showing the gross thickening of the wall and 
the small central abscess cavity. 

was, however, no evidence of this in the macro- 
scopical or microscopical appearance of the bowel 
wall. It is therefore suggested that this case may 
represent an early stage in the condition of 
regional ileitis, although the disease was not 
present in the terminal ileum. 

I am indebted to the late Dr. E. C. Smith 
for the microscopical report on the specimen ; 
to Mr. J. E. Knight for the photograph ; and 
to the Honourable the Director of Medical 
Services of Nigeria for permission to publish 
this report. 
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A FILARIAL NODULE SIMULATING A CYST OF THE 
EXTERNAL SEAULUNAR CARTILAGE 

By J. a. W. BINGHaM, Major, I.A.M.C., 

AND STUART McDonald, jun., major, r.a.m.c. 

mOM A MILITARY LADORATORY, INDIA 


CASE REPORT 

Clinical History. — The patient, Gnr. N. M., West 
African Forces, aged 23, was admitted to an Indian 
Base Military Hospital on July 27, 1943, suffering 
from a metatarsal fracture. While in hospital he 
complained of pain in the outside of the left knee, 
which had been present for about four months and 
which was aggravated by marching. 

On Examination. — There was a small rounded 
swelling slightly cystic in consistency, over the middle 
of the outer side of the left knee and exactly over the 



Fig, 265. — Sections through filarial 


in diameter, which were enmeshed in a highly cellular 
connective-tissue stroma. These structures had a 
doubly contoured hyaline wall and contained innumer- 
able non-sheathed larva:, averaging 140 x 5 microns 
(Fig. 265) ; they clearly represented the cross-sections 
of several filarial worms. In many instances the 
worm sections were degenerate and showed early 
calcification. The remainder of the lesion had the 
structure of dense granulation tissue in which were 
scattered small numbers of entire worm sections 
together with numerous free microfilaria:. This 
granuladon tissue was moderately vascular and was 



B 


r. A, Low power; B, High power. 


joint line — clinically, a typical cyst of the external 
semilunar cartilage. It was slightly tender on palpa- 
tion. There was no effusion in the joint and neither 
ligamentous laxity nor limitation of movement was 
present. There were no other nodules on the surface 
of the body. 

Operation. — On March 9, under spinal anses- 
thesia, the joint was opened to the outer side of the 
ligamentum patella:. The external semilunar cartilage 
was seen to have an extensive peripheral detachment 
and was unconnected with the swelling on the outer 
side of the joint. The cartilage was removed. The 
swelling was then exposed by continuing the skin 
incision backwards and incising the joint capsule 
immediately over it. The lesion was found to consist 
of an easily enucleable, rather friable nodule about 
the size of a hazel-nut, lying in the extrasynovial fat 
between the joint capsule and the synovial membrane. 
This nodule was removed and the incision sutured. 
Post-operative progress was satisfactory and the 
patient was transferred to another hospital on Oct. ir. 

Histological Examination of Nodule. — The 
larger part of the specimen consisted of about 130 
round or oval structures, averaging about 0-29 mm. 


haracterized by the presence of 
lasts and swollen granular 

dth lymphocytes and plasma cells. In some areas 
lere were numerous neutrophil and a few eosinophil 
ranulocytes. Occasional groups of degenerate fibres 
”re present ; these may f 

f tTip tendinous insertion of the poputeus. ine 
Lire lesion was limited by a rather ill-defined fibrous 

*^ExLcc identification of the species is not possible in 
araffin sections. From the climcal mamfestations 
f the case, the parasite may be presumed to be 
kichocerca volvulus, since neither F loa nor W. 
incrofti produce fibrous nodules. Following the 
istolMical diagnosis, attempts to demonstrate micro- 
laris in the patient’s blood proved negative; this 
ipports the diagnosis of O. volvulus infection. 

DISCUSSION 


It has been asserted that there is no other 
condition presenting the same clinical picture 
as a cyst of the external semilunar cartilage. 
Watson-Jones (1943) states that a cartilage cyst 
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“ is the only tense swelling which is situated 
exactly in the middle of the lateral surface of the 
knee at the level of the joint line According- 
to Romanis and Mitchiner (1934), cartilage 
cysts “ are the only form of cyst which actuaUy 
occurs on the joint line 

At present, when many surgeons are working 
for the first time in the tropics, it would seem 
worth while to emphasize the occurrence of 
parasitic lesions of the knee-joint. Onchocercic 
nodules are unlikely to occur except in natives of 
West Africa and South America, and from the 
literature at our disposal it would appear that the 
case we have described is the first record of an 
onchocercic nodule occurring deep to the capsule 
of a joint. Manson Bahr (1942, a) describes these 
nodules as tj'pically subcutaneous, but quotes 
Dejou as having recorded onchocercic nodules in 
French West M^ricans, microfilarite being present 
in the synovial fluid. In addition to oncho- 
cerciasis, the possibility of guinea-worm invasion 


of the knee-joint should be entertained. Manson- 
Bahr (1942, b) describes calcified guinea-worms 
within the joint and Chaudhari (1944) has 
recorded a case where this gave rise to a mistaken 
diagnosis of cartilage cyst. 

We are indebted to Colonel W. E. Rees- 
Williams, O.B.E., I.M.S., and to Lt.-Colonel 
R. N. Phease, R.A.M.C., for permission to 
publish the case, and to Lt.-Colonel S. Sokey, 
I.M.S., for the microphotograph. 
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FOREIGN-BODY CYST OF TRICEPS MUSCLE 

By J. GUNN ROBERTS 

ASSISTAKT, SURGICAL UNIT, WTLSK NATIONAL SCHOOL OF MEDICINE, CARDIFF 


CASE REPORT 

History. — A miner, S. E., aged 37, when seen at the 
Surgical Out-patient Department, complained of a 
swelling of the upper part of the left arm which he 
had first noticed following an accident in the nature 
of a strain sustained at the coal face eight months 
previously. Since then the swelling had not altered 
in size and, apart from an occasional shooting pain 
down the left arm, he had been symptom free. 
Later, after operation, he volunteered die further 
information that in 1922 while working in a quarry 
an explosion took place prematurely and he was 
struck on the left shoulder by several pieces of stone 
which produced a deep wound on the back of his arm 
just below the tip of the shoulder. The wound 
healed in two weeks’ time and he thought no more 
about it. 

On Examination. — soft, fluctuant, non- 
transflluminable tumour, 4 in. by 3 in., was felt on 
the postero-lateral aspect of the left upper arm : it 
was not attached to the skin, but was feed deeply to 
the upper fibres of the triceps muscle. A healed 
scar was seen in the skin in. above the upper pole 
of the swelling. The provisional diagnosis of an 
intramuscular lipoma was made. 

Operation (April 9, 1943). — An encapsulated 
cystic tumour was dissected with difficulty out of the 
upper part of the triceps muscle, to which it was 
adherent ; the superior pole of the tumour was 
con^uous with a mass of dense fibrous tissue con- 
taining calcified nodules which extended upwards 
and backwards in the substance of the triceps under 
the posterior border of the deltoid muscle. The 
tract was excised as far as the deltoid, where it dis- 
appeared into the depths of that muscle. 

The Specimen (Fig. 266 ). — A cystic tumour 
2A in. by I J in., with a thin wall 2 mm. thick, contain- 
ing a thick yellow grumous material and at its lower 


end three smooth stones, the largest of which measured 
i in. by i in. At the upper pole of the tumour was a 
tract of fibrous tissue. 



Fig. 266. — Foreign-body cyst after removal, (y J.) 


Histological Report (Dr. Jethro Gough). — The 
cyst wall is composed of fibrous tissue with a lining 
of striking appearance. It has an epithelium-like 



328 


THE BRITISH JOURNAL OF SURGERY 


structure and is composed of elongated cells set in 
palisade fashion. It has no resemblance to squamous 
epithelium and is presumably composed of cells of 
endothelial origin, as the appearance is not unlike 
that seen in cysts of synovial membranes. Immedi- 
ately outside the lining the fibrous tissue is of more 
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Fig 267. — Microscopical appearance of c>st 
^vaJL (-< 30S>} 


loose arrangement, but it is more dense peripherally. 
There are collections of lymphocytes, especially 
around the vessels, and scattered throughout the 
tissue are phagocytic cells containing brown haimo- 
globin-denved pigment. There are numerous multi- 
nucleated foreign body giant cells in the wall, most 
numerous towards the interior. (Fig. 267.) 


Salzer’s Case. — A large cyst the size of a hen’s 
egg containing a bullet was dissected out of the 
-palm of the hand seven years following an 
accident. 

In both these cases the foreign body was com- 
pletely encapsulated and the wall of the cyst was 
composed of fibrous tissue arranged concentrically 
with an inner lining of endothelial cells. 

The contents of the cysts described have in 
the majority of cases been of thick yellowish 
grumous nature, though Tees (1919) reported a 
foreign-body cyst containing gas and a small 
amount of serous fluid, the foreign body being 
a corroded aluminium bullet. In Thompson’s 
case (1944) the cyst, in addition to containing 
thick grPmous material, also contained pus. 

Two cases of foreign-body cyst have been 
reported where the foreign body was pardy in the 
cyst and partly out of the cyst. Christie (1932) 
described a large cyst of the buttock into which 
the point of a bone knitting needle 4I in. long 
was found projeedng, and Thompson (1944) 
found a cyst in the sole of the foot into which a 
thorn 1 1 in. long protruded. Various types of 
foreign bodies have been reported as the cause 
of foreign-body cysts : Bullets (Salzer, 1908 j 
Tees, 1919), glass (Billroth), bone needle (Christie, 
1932), and a thorn (Thompson, 1944). 

SUMMARY 


DISCUSSION 

The reacdon of the tissues to the continued 
presence of a foreign body was described by 
Salzer (1908) in his lecture to the New Sydenham 
Society. Foreign bodies either produced no per- 
ceptible reaction or they became encapsulated. 
As a result of the encapsulating process the foreign 
body was either : (i) completely enclosed by an 
intense fibrous tissue overgrowth j or (2) a large 
amount of serous fluid was found between the 
connective-tissue capsule and the foreign body, 
resulting in the formation of a ‘ foreign-body 
cyst ’. This later occurrence was very rare and 
Salzer could only report 2 cases : — 

Billroth’s Case . — ^A thin-walled cyst containing 
a piece of glass was removed from the arm in the 
region of the elbow-joint. 


A case of foreign-body cyst of the triceps 
muscle produced by three small quarry stones 
is described. The cyst was removed 22 years 
after the initial accident. Similar cases reported 
in the hterature are discussed. 

I am indebted to Professor J. B. Duguid and 
Dr. Jethro Gough of the Pathology Department 
of the Welsh National School of Medicine for 
the histological report and the microphotograph 
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ACUTE INTUSSUSCEPTION DUE TO INVERTED MECKEL’S 

DIVERTICULUM 

By JAMES C. GILLIES 

HACKNEY HOSPITAL, LONDON 


Although inverted Meckel’s diverticulum is 
cited in most surgical text-books as a cause of 
intussusception, such cases are very infrequenu 
In the case described below there occurred 
certain prodromal symptoms presumably due to 
the inversion of the diverticulum before the 
major catastrophe of inmssusception of the small 


bowel itself supervened. These symptoms were 
not sufficiently characteristic to enable a dia- 
gnosis to be made in time. 

CASE REPORT 

History. — The child, a boy of z\ years, was 
admitted to Hackney Hospital on Nov 12, 1943. 



IN MEMORIAM 
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Up till recently the child was well, with a good colour 
and a fair appetite. For the last three months he had 
some abdominal colic and was constipated. The 
colic seemed worse during the last two weeks, with 
occasional vomiting, particularly during the last 
few days. Lately he had been paler than usual. 



Fig. 268. — The specimen removed at operation 
(for description see text). 


motions without blood. An enema was given with 
a moderate result, again without blood. When I 
saw him at 11.30 a.m. he was pale and wriggling with 
colicky pain, apparently not enough to make him cry. 
A large sausage-shaped mass could be felt running 
from the right iliac fossa beyond the umbilicus. 

At Operation. — Under general anesthesia the 
abdomen was opened by a right paramedian incision. 
There was some clear free fluid and a large intussus- 
ception of the ileo-ileo-colic type. Reduction was 
obviously impossible. The cecum and ascending 
colon, with the intussuscepted small intestine, was 
removed and end-to-end anastomosis made between 
the small intestine and transverse colon. The 
specimen is shown in the photograph (Fig-. 268). 

Dissection of the specimen disclosed an inverted 
Meckel’s diverticulum just over an inch long. It was 
thickened and hardened by fibrosis and appeared 'to 
have been inverted for a considerable time. Although 
some three inches from the apex of the intussusceptum, 
it was undoubtedly the primary cause. The base of 
the intussusception was in the small bowel a few 
Jaches from the ileocsscal valve, and the caecum had 
not been carried up. There was a mass of enlarged 
glands at the ileocecal angle, which on section showed 
chronic inflammation. 

Prognosis. — The child’s condition was poor for 
the first twenty-four hours, but with intravenous 
plasma and saline he recovered well. The bowels 
acted twice on the day following operation, the 
motions containing blood ; thereafter there was no 
blood. For five days the stools were loose, gradually 
becoming normal as the colon adjusted itself to its 
altered condition. Steady progress was made and 
the wound healed by first intention. The child was 
discharged on Dec. 10, very well apart from chicken- 
pox which had just developed. 

In the photograph the ascending colon has been 
retracted and two layers of small intestine incised to 
display the inverted Meckel’s diverticulum. A match- 
stick has been inserted into the inverted diverticulum 
on its peritoneal surface. 


On Admission. — He was pale and undernourished, 
with a rather full abdomen in which no masses could 
be felt. He was lively and playful and did not seem 
acutely ill. On Nov. 15, a note was made that he 
was eating very well and there did not seem much the 
matter beyond anaemia. The Mantoux test was 
negative. He vomited once on Nov. 19 and once 
again on the following day. 

At 6 a.m. on Nov. 21 he awoke with abdominal 
pain. His bowels opened twice — small constipated 


SU2V1MARY 

A case of acute intussusception due to an 
inverted Meckel’s diverticulum is reported. 
Recovery followed resection. Certain prodromal 
symptoms are attributed to the preliminary 
inversion of the diverticulum. 

My thanks are due to Mr. Andrews, L.C.C. 
photographer, for the photograph. 


3n iWemoriam 

SIR CUTHBERT WALLACE, Bart., K.C.M.G., C.B. 


With the passing of Sir Cuthbert Wallace we 
have lost one of the outstanding figures in British 
surgery of the past generation. He lived through 
a period m which the practice of surgery was 
revolutionized by the full application of Lister’s 
principles and the development of medical 
radiology. He was early to recognize the im- 
portance of both these factors and played no 
little part in extending their intelligent application 


to practice. A striking feature of his career is 
the fact that he continued to take an active and 
influential part in the advancement of the interests 
of scientific surgery long after the time in life 
when most men give up active work ; indeed 
imtil within a few months of his death. 

He was born in 1869, the son of a clergyman. 
After being at school at Haileybury, he went direct 
to St. Thomas’s Hospital and after a progressive 
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career as a student, held the posts of Registrar was amona the first to nHvoratA i 

between 1894 interference at an early staae. Waflarf.’sVflnfl';!. 


and 1899. Elected to the Stalf in 1900, he came 
with an established reputation as a skilful and 
economical operator. His clear and orderly mind 
made him a convinced advocate of a full aseptic 
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technique in the operating theatre. His energy 
and enthusiasm were successful in imposing the 
new methods on his surgical colleagues — ^not 
without opposition from the more conservative 
among them. The new operating theatres at 
St. Thomas’s Hospital, completed in 1904, and 
the general standard of surgical work at that 
institution stand as a monument to his success. 

In 1899-1900 he gained his first experience 
of military surgery in South Africa at the Portland 
Hospital under Sir Anthony Bowlby. The 
experiences of this campaign were based in the 
main on rifle bullet wounds which were seldom 
contaminated, and on a slow transport system. 
In 1915 Wallace renewed his contact with military 
surgery as consulting surgeon to the First Army 
of the B.E.F. He was one of the few consultants 
to appreciate early the radical change in the 
character of the wounds met with in France, and 


, , , , stage. Wallace’s influence 

had much to do with the estabUshment of forward 
operaUng centres for abdominal injuries and the 
principles of military surgery 
which have been a guide to the medical services 
in the present struggle. 

On his return to civil life he took on the posts 
of Dean to the Medical School and Director of 
the Surgical Unit at St. Thomas’s Hospital. In 
the difficult period of post-war reconstruction 
his energy and direcmess of purpose were of 
inestimable value to his old school. As a teacher 
he was sturdily opposed to anything which sav- 
oured of cramming for examinations, and ever 
emphasized the scientific and critical approach 
to clinical problems. He was essentially a 
general surgeon, though his chief interests were 
in urinary and abdominal work. He was slow 
to lose a dislike and mistrust of the advance of 
surgical specialization in its narrower sense. 

Member of the Court of Examiners from 
1919-29 and elected a member of the Council of 
the Royal College of Surgeons in 1919, he took 
an active part in promoting the activities of the 
College for the rest of his life. Elected its 
President in 1935, he filled the post with distinc- 
tion, and never failed to receive the support and 
approbation of his colleagues. On his retirement 
from St. Thomas’s in 1928, he became Medical 
Director to Mount Vernon Hospital and extended 
his professional influence and interests to a wide 
field. He sert'ed on the Board of this Jotjrnal 
for five years and was a member of the Radium 
Commission and the Medical Research Council ; 
he was also appointed to the Army Medical 
Advisory Council. 

Wallace was a singularly lovable man. He 
was possessed of so patent an honesty, of purpose 
and sincerity of good intention that even those 
who disagreed with him never became his enemies. 
Despite his worldly success and the honours 
which fell to him, he remained simple and 
approachable by all. Never ambitious to achieve 
a large practice or of self advertisement, he wrote 
only when he felt he had something worth saying. 

A little book produced with Sir John Fraser 
entitled Surgery at a Casualty Clearing Station 
did not appear till late 1918, but contained an 
excellent exposition of the essentials of forward 
surgery as learnt in the last war. Contributions 
to the Official Medical History of the War and 
several articles in this Journal represent his 
main output. 

Though almost ascetic in his habits, he was 
a good companion with wide interests and a strong 
sense of humour few men in the profession can 
have had so wide a group of friends and so few 
enemies. As a chairman he was scrupulously 
fair and open minded and possessed the happy 
knack of sizing up the essentials in any discussion. 

By his death British surgery has lost a great 
protagonist and one whose place it will be hard 
to fill. 
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Varicose Veins, Haemorrhoids, and Other Condi- 
tions. Their Treatment by Injection. By R. 
Rowden Foote, M.R.C.S., L.R.C.P., D.R.C.O.G., 
Physician -in -Charge, Injection Clinic, Royal 
Waterloo Hospital, London. x 5? in. Pp. 
119 -r viii, with 54 illustrations. 1944. London: 
H. K. Lewis & Co. Ltd. 12s. fid. net. 

This little book summarizes modern views on injection 
treatment with sclerosing solutions and is a very 
practical guide to their use. Like most things 
medical, injection therapy has followed the swing of 
the pendulum. A few years before the war varicose 
veins were everywhere being injected and then recur- 
rences began to appear in large numbers ; now the 
pendulum has swung back, and this book should do 
much towards the author’s expressed hope “ to place 
injection treatment in its proper perspective ”. 
Injection treatment for varicose veins, htemorrhoids, 
hydrocele, hernia, varicocele, bursa:, ganglia, and 
nsevi is discussed, as well as the injection of anal 
fissures by oily anaesthetic solutions. An appendix 
contains notes on the organization of an injection 
clinic and some useful practical hints on the composi- 
tion of solutions and other relevant matters. The 
author has no good word for the injection peatment 
of hernia and merely discusses it to dismiss it ; much 
the same may be said of varicocele. The text is clear, 
illustrations are good, and this is altogether a well- 
balanced account which can be recommended as a 
convenient summary of present views on the subject. 


Gas and Air Analgesia. By R. J. Minnett, M.D., 
D.A., Lecturer in Anesthetics, University of 
Liverpool ; etc. Second edition. 6J X 4 in. 
Pp. 74 + vi, with 18 illustrations. 1944. London ; 
Bailliere, Tindall & Cox. 5s. fid. net. 

This small book contains an excellent account of the 
essential details of gas and air analgesia. 

The Minnitt apparatus delivers a mixture of 
nitrous oxide gas mixed with 55 per cent of air, and, 
skilfully used, will achieve safe and efficient analgesia 
without injury to the body tissues and a complete 
freedom from untoward after-effects. 

Contra-indications are few, and are enumerated 
by the author as follows ; (i) Heart disease with 
decompensation; (2) Diseases of the chest, such as 
phthisis, or chronic inflammatory changes in the 
lungs ; (3) Klidney damage with associated albumin- 
uria and high blood-pressure. 

The book deals chiefly with the successful employ- 
ment of analgesia in midwifery, but Chapter VI gives 
an account of its application to minor surgery, and we 
quote the following extract : “ In one patient as many 
as sixty dressings were conducted for the whole of 
the anrerior surface of the arm, 15 in. by 4 in., with 
sloughing of all superficial tendons, following a septic 
finger. Other types of dressings and painful manipu- 
lations include : perineal after excision of the rectum ; 
deep rinus after nephrolithotomy ; those following 
operpion for mastoid ; deep anal fistulre ; osteo- 
inyelitis of the leg ; rectal dilatation ; and removal of 
sixty-two radium needles from the breast. The 
technique is simple, and consists of instructing the 
patient to breathe in and out from the apparatus for 
two to three minutes before the painjful manipulation 


is commenced, and then to continue the inhalation 
a/l the time that it is being performed 

We recommend this little book to surgeons, house 
officers, and general medical practitioners. 


Surgery of Modern Warfare. Edited by 
Hamilton Bailey, F.R.C.S., Surgeon, Royal 
Northern Hospital ; etc. Sub-editor for Medi- 
cine : C. Allan Birch, M.D., M.R.C.P., D.C.H., 
D.P.M., M.M.S.A., Senior Physician, North 
Middlesex County Hospital. Third edition. 
SJ- X si in. Part IV: Section XI, Wounds of 
Bones and Joints ; Section XII, Wounds of the 
Hand and Foot ; Section XIII, Wounds of 
Tendons and Peripheral Nerve Injuries; Section 

XIV, Wounds and Injuries of the Spine ; Section 

XV, Wounds of the Head and Neck. Pp soy-yifi, 
with 244 illustrations. Part V : Section XV, 
Wounds of the Head and Neck, contd. ; Section 

XVI, Otorrhinolaryngology in Relation to War 
Injuries ; Section XVII, Wounds of the Trunk. 
Pp. 717-896, with 125 illustrations. Part VI : 
Section XVIII, Wounds of the Trunk, contd. ; 
Section XIX, Surreal Diseases encountered in 
Subtropical Countries; Section XX, Administra- 
tion. Pp. 897-1108, with 146 illustrations. 1944. 
Edinburgh : E. & S. Livingstone, Ltd. Each 
Part, 15s. net. 

The third edition of Surgery of Modem Warfare is 
now completed by the issue of Parts IV, V, and VI. 

These volumes cover wounds of Bones and Joints ; 
Nerves ; Head and Spine ; Trunk and Thorax. 
Part VI also includes a section — not the least inter- 
esting — on Administration ; An Outline of the Medical 
Services in the British Army ; Transportation of 
Wounded ; The Emergency Medical Service ; and 
Wounds in Naval Action. Then in the final appendix 
the editor says he tries to supplement omissions and 
to review literature which has appeared since the 
work began. All the volumes are profusely and 
interestingly illustrated. It is an interesting book, 
and though one may not agree with everything in it, 
there is no doubt that it is a book any surgeon engaged 
in war surgery will find useful. 


Illustrations of Regional Anatomy. By E. B. 
Jamieson, M.D., Senior Demonstrator and Lec- 
turer, Anatomy Department, University, Edin- 
burgh. Fifth edition. 8 x fij in. In seven 
sections and also in bound volume. Section I ; 
Central Nervous System, 50 plates. Section II : 
Head and Neck, 64 plates. Section III : Abdo- 
men, 44 plates. Section IV : Pelvis, 35 plates. 
Section V : Thorax, 32 plates. Section VI ; 
Upper Limb, 42 plates. Section VII : Lower 
Limb, 52 plates. 1944. Edinburgh : E. & S. 
Livingstone. Bound volume, 75s. net. 

It must be gratifying to both the author and publishers, 
as is stated in the preface of this, the fifth edition, that 
the previous one is “ running out with a rapidity that 
is almost embarrassing.” It must be an ‘ Embarras 
de richesses’ and presumably this state is a family 
trait, as the expression, according to the O.E.D., was 
first used by the missionary who was a namesake 
of the publishers, in his journal in 1866. 
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The article on the hand is extremely good and the 
name of one of the editors is well known in connexion 
with this type of injury, which now probably causes 
more disability in industry and loss of working days 
than any other, and it is well that the term ‘ whitlow ’ 
is decently interred. 

The chapter on Thoracic Surgery is very good 
and concise, what one has been led to associate with 
the author, whereas that on appendicitis is unneces- 
sarily obtruse, so that the student will have difficulty 
in correlating the pathology with the physical signs. 
This chapter has not been revised for this edition, 
but no doubt wiU be when the author returns from 
his enforced absence abroad, for which all his friends 
will be very thankful. 

The use of radiology in the diagnosis of acute 
obstruction is now admitted and might well be included 
as an essential in modern surgery ; the next edition 
may include this extra aid to diagnosis, and also the 
fallacy of relying on X rays for the diagnosis of carci- 
noma of the rectum to the exclusion of sigmoidoscopy 
should be stressed. 

Teaching to be effective must be dogmatic, so 
statements such as “ although it is desirable to save 
the gall-bladder whenever possible, it must be 
admitted, it is rarely justifiable to leave it ” reflect 
the ambiguous phrasing of many war-time observations. 
The more vernacular way of putting it is “ passing 
the buck ”. 

The clinical signs and diagnosis of genito-urinary 
diseases is good, but the fundamental pathology might 
well be revised. 

It is easy to criticize, but to edit a text-book of 
this nature during the present time can be no light 
task. It fulfils its object in that the clinical signs of 
disease are stressed throughout and the basic princi- 
ples upon which such diagnosis is founded. 

If this book is carefully read and pondered, the 
student will be encouraged to ask himself and answer 
the questions How ? Why ? When ? and realize 
the truth of the statement : — 

“ I had six trusty serving men 
Who taught me all I knew. 

Their names are How and Why and When 
And Where and What and Who.” 


Demonstrations of Physical Signs in Clinical 
Surgery. By Hamilton Bailey, F.R.C.S. (Eng.), 
Surgeon, Royal Northern Hospital, etc. Ninth 
edition. x si in. Pp. 351 + viii, with 492 
illustrations, a number of which are in colour. 
1944. Bristol: John Wright & Sons Ltd. 25s.net. 

The dispersal of patients demanded by war has led 
to a dearth of collected ‘ good teaching cases ’ in the 
wards and out-patient departments of the teaching 
hospitals ; it is therefore all the more important for 
the student to have some complete guide to the basic 
physical signs of clinical surgery and their interpreta- 
tion. He will find it here, attractively presented, 
profusely illustrated, easily readable, and with bio- 
graphical footnotes about the originators of all the 
signs named. As a companion to the text-books 
which the surgical dresser should read, it has no equal. 

We have found one minor misprint — on page 39, 
where the reference should be to Fig. 58, not Fig. 51 — 
but the vyhole volume bears such evidence of care, 
both in its preparation and publication, as to call 
forth our praise and admiration ; nine English editions 
in seventeen years are a sufficient index of its popu- 
larity. 


A Field Surgery Pocket Book. By Various 
Authors. 7I x 4I in. Pp. 172, with 13 illustra- 
tions. 1944. London : The War Office. Not 
on sale. 

This little manual, which is the result of over four 
years’ experience of war surgery, should prove of real 
worth to all medical officers in the fighting forces. 
Up till now there has been a great tendency to base 
all experience on the 1914-18 war, to the exclusion 
of modern methods. 

This book is the considered experience of the 
Army Consultants gleaned from every theatre of 
war, and is an excellent production of which General 
Sir Alexander Hood may well be proud. 


The Diseases of the Endocrine Glands. By 
Hermann Zondek, M.D. (Berlin), Director of 
the Medical Division, Bikur ChoUm Hospital, 
Jerusalem. Fourth (Second English) edition. 
Translated by Carl Prausnitz Giles, M.D. 
(Breslau), M.R.C.S. (Eng.), L.R.C.P. (Lond.). 
9 X sJ in. Pp. 496 + viii, with 180 illustra- 
tions. 1944. London : Edward Arnold & Co. 
40S. net. 

The translation of this book — the second English 
edition — follows on general lines the last German 
edition, which appeared in 1926. After leaving 
Germany, Professor Zondek went to the Jewish 
Hospital, Manchester, and later to Jerusalem, where he 
is now Director of the Medical Section of its hospital. 
Although the general scheme remains the same, 
the author has taken advantage of including most of 
the more recent advances in the knowledge of the 
physiology and pathology of the internal secretions. 
The book is primarily intended for the clinician, but 
it is also a closely documented compendium giving 
the experimental data and opinions of this widely 
expanding subject. Indeed, an understanding of the 
interplay of hormones between the various tissues and 
organs of the body is becoming more and more neces- 
sary in the sphere of clinical assessment. It enters 
into such factors as metabolism, circulation, the 
distribution of blood, and the correlation of the 
various vegetative functions. Indeed, the author 
supports the modern contention that the endocrine 
glands play an intermediary part between some of 
the functions of the body and the mind. Changes in 
the endocrine glands may affect the mind, and mental 
disease in its turn may affect the hormonal glands. 
He also makes it clear that functional and anatomical 
changes in the endocrine glands should not neces- 
sarily be regarded as the cause of any particular 
disease, but in some cases as a reaction to disease 
elsewhere. The manifestations of disease, therefore, 
are not so much the effect of any particular hormone, 
but of the varying responses of the tissues towards 
it. This linking up of biology and pathological 
physiology with endocrinology is one of the more 
interesting developments in this field of research. 
An extpsive literature from Europe, this country, 
the United States, and Canada is quoted, the experi- 
mental evidence is sifted and conclusions are drawn. 
In this respect the book serves as a useful reference 
to those who wish to consult the literature or study 
the experimental data on any of its subjects. It 
would be invidious to make any detailed criticism 
of a book covering such a wide field. The pituitary 
and thyroid are extensively dealt with, but there is a 
good deal of modem work upon the adrenal and 
gonad, especially that on steroid metabolism, which 
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could be incorporated with profit. The author is to 
be congratulated not only upon his international 
search of his facts, but on their presentation in a 
practical form. His broad views, while stressing the 
potentialities of his subject, allay much of the suspicion 
that has gathered^ round the subject of organotherapy, 
and bring its claims into a proper and reasoned per- 
spective. 


An Atlas of Anatomy. By J. C. Boileau Grant, 
M.C., M.B., Ch.B., F.R.C.S.(Edin.), Professor 
of Anatomy in the University of Toronto. In 
two volumes. II X 81 in. Vol. I, Upper Limb, 
Abdomen, Perineum, Pelvis, and Lower Limb. 
Vol. II, Vertebra: and Vertebral Column, Thorax, 
Head, and Neck. Pp. 390 + xii, with 460 illus- 
trations. 1943. Baltimore; The Williams & 
Wilkins Co. (London : Bailliere, Tindall & Cox). 
The set, 55s. net. 


Atlhough many books have been produced which 
were designed to give a pictorial c.xprcssion to anatomy, 
there is always room for a newcomer— provided that 
It is practical and instructive. The modem student 
of medicine has such a vast curriculum at present 
that it is imperative that he should have a sound 
knowledge of regional anatomy. These volumes 
can provide that knowledge. 

Volume one is devoted to the upper limbs, abdo- 
men, perineum, pelvis, and lower limbs. It contains 
227 illustrations. 

The regional presentation not only reflects the 
method of dissection that is taught in American 
schools, but also makes the Atlas permanently useful 
in clinical work. Many a time a surgeon requires to 
refresh his memory concerning the anatomy of this or 
that region. 

The drawings are first class and are by Dorothy I. 
Chubb, a pupil of the late Max Broedel. It is refresh- 
ing to see new illustrations which do depict accurately 
the anatomical relationships. 

Professor Grant has taken meticulous care in the 
preparation of the specimens depicted and they are 
a real credit to the Toronto school. 

War surgery has made a universal demand for 
such an atlas of anatomy and teachers and students, 
physicians and surgeons, will one and all find this 
volume of real value and usefulness. 


The Hospital Care of the Surgical Patient. 
A Surgeon’s Handbook. By George Chile, 
jun., M.D., Surgeon, Cleveland Clinic, and 
Franklin L. Shively, jun., M.D., Assistant 
Surgeon, Cleveland Clinic. With a Foreword 
by Evarts a. Graham. SJ x 5* in. Pp. 184 + 
XV, with 21 illustrations. 1943. Springfield, 
111 . : Charles C. Thomas (London : Bailliere, 
Tindall & Cox). 14s. net. 

This small volume (184 pages) is intended to standard- 
ize the technique of the common surgical procedures 
for the guidance of interne and resident staffs. It 
presents the physiological background and rationale, 
as well as a detailed description of those techniques 
that are of importance in pre-operative and post- 
operative care. It is neatly illustrated, very readable, 
and the principles which it advocates are sounff 
Small clinics and hospitals in which the senior staff 
have neither the time nor the inclination to maintain 
a ** precedent book ” for the use of their resident 
staff will find this contribution of considerable value. 
The discussion of the relationship of the house oflScer 


to his patient and to other members of the hospital 
staff IS especially well done. 

On the other hand, a book such as this requires 
such constant revision to keep abreast of the times 
that most teaching institutions will prefer to maintain 
a precedent book ” of their own. For example, 
gum acacia is mentioned as a plasma substitute (p. 13), 
and the technique of blood transfusion recommended 
by the authors would be regarded by many as anti- 
quated. In general, the discussion of shock therapy 
IS not m accord with the more advanced views on this 
subject. Thus, the statement, “ shock is invariably 
accompanied by a low blood-pressure and usually 
disappears as soon as the pressure is restored to 
normal ” (p. 59), is open to considerable criticism. 
One also would like to have seen a discussion of the 
principles involved in the use of stored blood. 

Many similar minor criticisms could be made. 
The technique of catheterization as recommended is 
too elaborate for the use of most busy urological 
services. _ In the treatment of pulmonary embolism 
heparin is advised with an optimism which is no 
longer justified, and the use of vein ligation is not 
mentioned. 


In general, the book is poorly organized. Under 
Section II, The Management of Surgical Complica- 
tions, one finds as sub-headings. Preoperative Care of 
the Patient for Operation, Post-operative Care, and 
Hyperthyroidism, none of which can be considered 
as surgical complications. 

The usefulness of this book to small hospitals 
would be greatly enhanced by a section on the primary 
care of the common surgical emergencies. 


The 1943 Year Book of Industrial and Orthopedic 
Surgery. Edited by Charles F. Painter, M.D., 
Orthopedic Surgeon to the Massachusetts 
Women’s Hospital and Beth Israel Hospital, 
Boston. 7 X 4I in. Pp. 440, with 306 illustra- 
tions. 1943. Chicago: The Year Book Publishers 
Inc. S3. 00. 

This year book is a condensed review of current 
thought on orthopaedic and allied industrial problems. 
It is in fact a kaleidoscopic commentary, picking out 
the highlights of modern diagnosis and treatment. 

The chapters arrange themselves under five main 
headings : Fractures, Infections, Tumours, Con- 
genital and Acquired Defects, and Industrial Consider- 
ations. . , . 

In many of the papers a healthy undertone is 
apparent, engendered by the need for reducii^ 
absenteeism from work during this critical war period. 
Evidence of this lies in modifications of treatment 
and splintage, methods for preventing the secondary 
disabilities of trauma, and a presentation of the 
industrial aspects of the problem. 

Much of the work on bone infection will have to 
be reviewed in the light of more recent experience 
with penicillin. 

The section on tumours is short but contains 
interesting descriptions of some rare conditions. 

The remainder of the surgical section consists of a 
wide variety of annotations ranging from low back 
pain to immersion foot. 

The industrial section is primarily of interest to 
the industrial medical officer. It should, however, 
serve as a reminder that the surgeon undertaking 
treatment of industrial accidents should be familiar 
with the conditions under which the patient earns 
his living. 
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The subject matter in this book is well chosen. 
It is astutely e^ted, generously illustrated, and fully 
referenced. It is a worthy comrade for its pre- 
decessors and deserves a place on the bookshelf of 
the progressive surgeon. 


The Radiology of Bones and Joints. By James F. 
Brailsford, M.D., Ph.D., F.R.C.P., F.I.C.S., 
Hunterian Professor, Royal College of Surgeons, 
England, 1934-5, 1943-4 i Radiological Demon- 
strator in Living Anatomy, The University of 
Birmingham ; etc. Third edition. 9^x7! in. 
Pp. 440, with 404 illustrations, mostly plates. 
1944. London : J. & A. Churchill. 4ss. net. 

This is the third edition of what has become almost 
an encyclopedia on bone radiology. It has been 
much enlarged and rewritten and many new radio- 
graphs and tracings of radiographs have been added. 

Many rare bone lesions are described, as well as 
the more common conditions, and very many refer- 
ences are given throughout the book. The general 
effect is to make it an excellent reference book on 
peculiar X-ray appearances of bones and joints. The 
author has an amazing faculty for broadening the whole 
aspect of bone radiology, and his discussions extend 
into the realms of biology as well as pathology. It 
contains many original observations and puts forward 
theories in regard to many obscure conditions. 

There is a tendency to be dogmatic for the sake 
of clarity and to over-simplify some of the difficulties 
of X-ray diagnosis. This contrasts with his open 
mind in regard to the many references he quotes. 
Often these are obviously at variance with the author’s 
expressed views, but he leaves it to the reader to 
decide on the merits of conflicting theories. From 
the point of view of the surgeon, the clinical matter 
is rather in the background and there is little guide 
to treatment, but this is in keeping with the object 
of the book, which is essentially X-ray diagnosis and 
the contribution of radiology to some problems of 
hereditary pathology. 

War-time paper has necessitated the radiographs 
being reproduced on special paper and so they are often 
rather remote from the text, while the system of 
numbering under the same file the radiographs on 
their special pages and the line tracings on other 
pages leads to some difficulty in finding the required 
illustration. It would have been easier to add the 
page number as well as the illustration number, where 
such confusion exists. 


Modern Operative Surgery. Edited by G. Grey 
Turner, LL.D., D.Ch., M.S., F.R.C.S., 

F.R.A.C.S., F.A.C.S., Professor of Surgery in the 
University of London and Director of Surgery at 
the British Post-graduate Medical School, etc. 
Third edition. In two volumes. 9J x 6 ^ in. 
Vol. II., Pp. 1043-2236, with 559 illustrations. 
1944- London : Cassell & Co. Ltd. 55s. net. 
Comparison with -the second edition shows how 
many improvements have been introduced, both in 
the subject matter and in the illustrations, in every 
chapter of this latest version of Modem Operative 
Surgery. So much care has been taken over the 
work as a whole that it seems hardly fair to single 
out sections for special comment ; yet it is proper 
to note the contributions of authors who are new- 
comers to this volume. In the chapter on the (Eso- 
phagus the editor has had the collaboration of V. E. 
Negus, who is also responsible for a separate section 


on the investigation of the upper air and food passages. 
This front-line zone of surgical advance is thus most 
adequately covered ; and in the same region A. J. 
Gardham has done a fine piece of work in bringing 
up to date the surgery of the lips, jaws, mouth, tongue, 
and salivary glands. \V. E. M. Wardill has done 
similarly for the surgery of hare-lip and cleft palate, 
and is to be commended for giving the reader a clear 
idea of problems about which the views of the experts 
are subject to continual change. Gynecological 
operations have been capably handled by L. Carnac 
Rivett, and the surgery of the bladder and prostate, 
including the various endoscopic techniques, has been 
very satisfactorily described by Ogier Ward. Though 
Jefferson cannot be counted a newcomer to the work,* 
his chapter on the surgery of the skull and brain is 
entirely new, and stands out as a model of what the 
general surgeon should receive from the specialist. 
The keynote of the whole work is practicability — it 
tells the young surgeon the most useful thing to do 
tmder given circumstances, with ample practical detail 
to enable him to avoid pitfalls, and to carry the job 
through successfully in spite of lack of experience. 
Criticisms seem trivial, yet perhaps we may be allowed 
to say that the operation for umbilical hernia designated 
‘ ideal ’ may not be accepted as such by the majority 
of surgeons, and that in future editions it may be 
possible to avoid unnecessary duplication in the 
description of operations upon brain abscess, cervical 
glands, and the presacral nerve. These are minor 
matters and cannot chill the warmth of our welcome 
to this admirable volume. 


Endocrine Man. A study in the Surgery of Sex. 
By L. R. Broster, O.B.E., D.M., M.Ch. (Oxon.), 
F.R.C.S., Hon. F.A.S.A., Surgeon, Charing Cross 
Hospital. With a Foreword by Sir Peter 
Chalmers Mitchell, C.B.E., D.Sc., F.R.S. 
81 X si in, Pp. 144 + xii. 1944. London : 
William Heinemann (Medical Books) Ltd. 12s. 6d. 
net. 

It must sometimes happen that a reviewer will find 
that the subject matter of the book under review lies 
outside the range of personal knowledge, and seeing 
that a critical survey is impossible has to content 
himself with a short statement of what the book is 
about. This describes the position of the present 
writer, and it is suggested, with diffidence, that it 
may be the same with other readers of the British 
Journal of Surgery, because the subject matter is 
little known and probes the intimate penetralia of our 
very nature and deals with that “ disputable bound- 
ary ” which our own medical Poet Laureate calls 
“ the misty march lands . . . between matter and 
mind ”. In the preface Mr. Broster says that the 
basis of the book rests on the work on the adreno- 
genital syndrome done at Charing Cross Hospital 
during the last fifteen years, and the story is told of 
the early operations on the adrenal glands undertaken 
for the relief of virilism. But the book deals with 
much more than the vagaries of growth and behaviour 
due to endocrine eccentricity, for there are chapters 
on Instinct, on Heredity, on the Diencephalon, on 
Symbiosis 'and Parasitism, and finally on the Nature 
of Man. 

There is much in the book that lies beyond the 
range of general surgery and therefore, it might be 
argued, there is all the more reason why the surgeon 
should read it, as well as the biologists, as the writer 
of the Foreword, Peter Chalmers Mitchell, recom- 
mends. 


336 


THE BRITISH JOURNAL OF SURGERY 


Regional Analgesia. By H. \V. L. Molesworth, 
F.R.C.S. Eng., Senior Surgeon, Royal Victoria 
Hospital, Folkestone; etc. 81 x 5I in. Pp. 
90 + viii, with 42 illustrations. '1942.' London; 
H. K. Lewis & Co., Ltd. 8s. 6d. net. 

In his preface the author writes ; “ The small book 
which follows docs not aim at being a text-book on 
the subject, but is rather presented as the author’s 
personal experience with a method which has been 
interesting and useful to him in the practice of a 
general surgeon ”. It is from this viewpoint that we 
recommend this book to surgeons and ana;sthetists. 
We note certain omissions, but as this is not a 
• text-book, it cannot be expected to contain details of 
all modern techniques and analgesic drugs. The 
author docs, however, present us with an excellent 
description of the methods he has successfully used 
in his own practice. 

Mr. Molesworth is obviously an enthusiastic user 
of regional analgesia, and like every good workman 
is careful of his tools, as is evidenced in the following 


extract.- “We prefer needles of carbon steel, which 
take a finer edge and slide through tissues with less 
friction. After use servicing should not await the 
end of the day’s operating, they should be washed 
through with distilled water, alcohol, an’d ether in 
that order. They should be dried on a warm metal 
plate, points inspected, and if necessary rubbed on a 
fine. Arkansas slip, taking great care to maintain the 
original bevel and lancet point. A dry stilette is 
greased with sterile vaseline and inserted into each 
bore, and the needle is put away in its protective 
sheath ready for its next sterilization by boiling. We 
have needles which have been in use for ten years and 
which have been serviced in this way. In most 
hospitals they last a few weeks only.” 

Many surgeons will agree with the author in looking 
fonvard to the time when regional analgesia will be 
carried out by an anesthetist as a routine, so that if 
the results are not all they should be, “ this will 
restore to the surgeon that desirable state of affairs 
in which the blame may sit firmly on the shoulders 
of another,” 


BOOK' NOTICES 

[The Editorial Committee acknowledge with thanks the receipt of the following volumes. A selection 
will be made from these for review, precedence being given to new books and to those having the 
greatest interest for our readers.] 


After-treatment. A guide to General-Practitioners, 
House-Officers, Ward-Sisters, and Dressers in the 
care of patients after operation. By H. J. B. 
Atkins, D.M., M.Ch. (Oxon.), F.R.C.S. (Eng.), 
Assistant Surgeon to Guy’s Hospital. Second 
edition. 8£ x 5i in. Pp, 311 + xvi, with 60 
illustrations. 1944, Oxford : Blackwell Scientific 
Publications Ltd. i8s. net. 

Recent Advances in Anaisthesia and Analgesia 
(including Oxygen Therapy). By C. Langton 
Hewer, M.B., B.S. (Lond.), D.A. (Eng.), Senior 
Anaisthctist, St. Bartholomew’s Hospital and St. 
Andrews’ Hospital, Dollis Hill ; etc. Fifth edition. 
8 X 5f in. Pp. 343 + viii, with 141 illustra- 
tions. 1944. London ; J. & A. Churchill Ltd. 
1 8s. net. 

The Rehabilitation of the Injured. Occupational 
Therapy. By John H. C. Colson, Technical 
Director of Rehabilitation, Accident Seirice, 
Royal Sheffield Infirmary and Hospital, With a 
Foreword by E. A. Nicoll, M.D., B.Ch., 
F.R.C.S. (Edin.). 8 i x si in. Pp. 226 + xvi, 
with 196 illustrations. 1944. London : Cassell 
& Co. Ltd. 15s. net. 

Operative Procedure. A series of plates, published 
in surgical journals of the United States of America, 
prepared in collaboration with the staff of Surgery, 
Gynecology and Obstetrics. 9 x 6 in. too plates. 
1944. Slough, Bucks. : Johnson & Johnson 
(Great Britain) Ltd. 5s. net. 

The Surgery of Abdominal Trauma. By 
Geoffrey E. Parker, M.B., B.Ch.j F.R.C.S. 
(Eng.), Surgeon to the French Hospital, London ; 
Surgeon to the Woolwich War Memorial Hospital ; 
Surgeon to the Erith and District Hospital, 5 
Maior, R.A.M.C. With a Foreword by Col. J. M. 
Weddell, C.B.E., F.R.C.S. 8 x sir in. Pp- 12Q 
+ viii, with 10 illustrations. 1944- London ; 
J. & A. ChurchiU Ltd. los. 6d. net. 


Minor Surgery, By R. J. McNeill Love, M.S. 
(Lend.), F.R.C.S. (Eng.), F.I.C.S., Surgeon, 
Royal Northern and Metropolitan Hospitals ; etc. 
Second edition. 7x4! in. Pp. 392 + viii, 
with 201 illustrations. 1944. London : H. K. 
Lewis & Co. Ltd. 15s, net. 

Textbook of Surgical Treatment, including 
Operative Surgery. Edited by C. F. W. Illing- 
worth, M.D., Ch.M., F.R.C.S.E., Regius Pro- 
fessor of Surgery, University of Glasgow. Second 
edition. 9I x 6i in. Pp. 564 + xii, with 230 
illustrations. 1944. Edinburgh : E. & S. 
Livingstone Ltd. 30s. net. 

Notable Names in Medicine and Surgery. By 
Hamilton Bailey, F.R.C.S. (Eng.), Surgeon, 
Royal Northern Hospital, London; and W. J. 
Bishop, F.L.A., Sub-Librarian, Royal Society of 
Medicine. 7^ X 4J in. Pp. 202 -f viii, with 
142 portraits and other illustrations. 1944- 
London : H. K. Lewis & Co., Ltd. 15s. net. 

Aids to Theatre Technique. (Nurses’ AM Swies). 
By Marjorie Houghton, S.R.N., S.C.M., D.N., 
Sister Tutor, University College Hospital; and 
Margaret Harding, S.R.C.N., S.R.N., S.C.M., 
Senior Theatre Sister, University College Hospital. 
With aForewordbyWALPOLELEWiN, M.S. (Lond.), 

F.R.C.S., Capt. R.A.M.C., late Harker Smith 
Registrar and Assistant to Surgical Unit, University 
• College Hospital. X 4^ in. Pp. 262 + xiii, 
with over too illustrations. 1944. London; 
Bailliere, Tindall & Cox. 4s. 

X-Ray Examination of the Stomach. A Descrip- 
tion of the Roentgenologic Anatomy, Physiology, 
and Pathology of the Esophagus, Stomach, and 
Duodenum. By Frederic E. Templeton, M.D., 
Head of the Department of Roentgenology, The 
Cleveland Clinic. 9 x 6 in. Pp. ’516 4- iv, 
with 297 illustrations. 1944. Chicago; University 
of Chicago Press. (London : Cambridge Univer- 
sity Press.) 60s. net. 
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This review of wounds of the colon, though not 
complete owing to the fact that most of the data 
were obtained from reports at Base Hospitals, 
will, it is hoped, be useful and of interest, since 
not only has the average war surgeon a restricted 
experience of colon wounds, but he is often 
unable to follow up all his cases in detail. 

The improved results of war surgery of the 
abdomen are, in the main, the outcome of all 
those factors which, in the fifteen years or so 
before the outbreak of war, were producing 
better results in civil surgery. It is in the field 
of pre-operative and post-operative treatment 
that the most important advances in abdominal 
surgery have been made in recent times. Sur- 
geons in the Middle East were privileged to be 
amongst the first to apply these advances in 
surgery to the treatment of wounds in battle. 

The time-lag factor in woimds of the abdomen, 
though important, must not overshadow the 
sober need for skilled post-operative nursing. 
A lone Field Surgical Unit (F.S.U.) working with 
a Field Ambulance, though it can deal with a 
proportion of wounds of the first urgency — 
hremorrhage, sucking chest wounds, and abdo- 
minal woimds — is of little avail if the latter suc- 
cumb from lack of skilled after-care. It is a fact 
that abdominal cases travel badly, but it is not so 
much the ill effects of travelling that matter, as 
the difficulty of proper pre- and post-operative 
care during transit. A forward surgeon who 
operates on abdominal wounds must be so placed 
that he can retain his patients for at least a week 
or preferably 10 to 14 days, and have at hand 
all the necessities for thorough treatment and 
nursing. The surgeon must not be regarded as 
a travelling saviour of lives, but part of a team 
which can give the best treatment to the largest 
number of wounded, an essential part of this 
team being a Field Transfusion Unit (F.T.U.). 
He must be available to give cases of internal 
hasmorrhage a chance of survival, though severe 
internal haemorrhage is usually beyond surgical 
aid. Treatment of wounds of the abdomen can 
wait, when necessary, for a few hours, since 
gastro-intestinal contents do not, as a rule, pour 
VOL. XXXII — NO. 127 


out into the general peritoneal cavity. Although 
it is undesirable as a general rule, in exceptional 
circumstances, such as commando raids or during 
the initial period of a sea or airborne landing, 
or when the military situation demands it, 
F.S.U.’s and F.T.U. may work with a Field 
Ambulance, since rapid evacuation of wounded 
may be impossible. 

It has been found that two F.S.U.’s and one 
F.T.U., attached to a Casualty Clearing Station 
(C.C.S.), a light section of the C.C.S., or a Field 
Dressing Station, form a good working arrange- 
ment, since it minimizes pre-operative delay. 
The F.T.U. not only prepares and helps to select 
cases for operation, but also assists in the post- 
operative treatment, especially the parenteral 
administration of fluids, etc. Grouping of 
C.C.S.’s with their attached F.S.U.’s and F T.U.’s 
to form an Operating Centre is sometimes desir- 
able. Reserve F.S.U.’s may be held in readiness 
and moved rapidly, with or without their basic 
operating equipment, to relieve or to assist 
overworked teams. 

In this war the surgeon is probably seeing 
and operating on cases which, in the last war, 
died before reaching skilled aid ; almost hopeless 
cases have been operated upon. An increased 
operability rate, in spite of an increased mortality, 
will, up to a point, save more lives, but the 
optimum limit and the limit of optimism may 
easily be passed unless the young and fearless 
surgeon is placed not only in the right tactical, 
but in the correct surgical, position. Front-page 
drama ’in abdominal surgery does not pay — the 
handicaps of working without a Transfusion 
Unit, a skilled antesthetist, a good light, an 
adjustable operating table, and adequate arrange- 
ments for nursing and after-care, are too great 
for even the most enthusiastic surgeon. 

It is with sincere admiration and homage 
that I add my tribute to the skill, courage, perse- 
verance, and judgement of the forward surgeons 
in whose hands the badly-wounded soldier is 
placed. 

It is unwise to draw too many conclusions 
from study of wounded at the Base, since the 

22 
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forward surgeon alone knows of his failures and 
disappointments^ the survivors tell only of the 
triumphs. It will be realized that a primary 
mortality figure cannot be given, since most of 
the case reports analysed in this study are of 
those who survived their wounds. Major- 
General Ogilvie, in his masterly and frank review 



colon, and sigmoid colon) were injured in about 
equal frequency. The transverse colon, how- 
ever, was twice as often the site of damage when 
compared with each anatomical portion of the 
large intestine {Fig. 269, A). The same relative 
proportions were found when survivors alone 
were considered (Fig. 269, B). 



A B 

Fig. 269, — A, Relative sites of colon injuries (126 colon wounds in 120 patients). B. Relative sites 
of colon injuries in survivors (98 lesions in 94 patients). 


of “ Abdominal Wounds in the Western Desert”, 
showed the following mortality rates : — 

All cases (complicated and uncomplicated) : 
Colon, 51-5 per cent ■, colon and small intestine, 
62-5 per cent (cf. 74 per cent in last war). 

Uncomplictaed cases: Colon, 43-9 per cent,' 
colon and small intestine, 58-6 per cent. 

Uncomplicated cases operated upon within 12 
hours: Colon, 40 per cent; colon and small 
intestine, 55-5 per cent. 

From the following analysis of 122 cases of 
wounds of the colon, 109 penetrating and 13 
non-penetrating, there emerge, however, certain 
interesting facts. 

Frequency of Site of Injury. — In 120 
soldiers with 126 injuries of the colon, it was 
found that the right colon (crecum, ascending 
colon, and hepatic flexure), the transverse colon, 
and the left colon (splenic flexure, descending 


It must be remembered, however, that there 
is no information, in this study, of the deaths 
from wounds of the colon on the battle fields or 
in the forward units. _ 

Site of Entry Wound in Relation to 
Portion of Colon Injured. — In 106 wounds of 
the colon in which the position of the wound of 
entry was known, there was approximately an 
equal number of right, left, and transverse colon 
lesions, but a difference in the frequency of the site 
of the entry woimds was apparent (Fig. 270, A). 

34 wounds right colon — abdominal entry 
wound in 15 instances (44 per cent). 

35 wounds transverse colon — abdominal entry 
wound in 25 instances (70 per cent). 

37 wounds left colon — abdominal entry wound 
in 13 instances (35 per cent). 

A more detailed analysis of the position of 
the entry wound in relation to the site of colon 
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damaged is shown (Fig. 270, B). The relation 
of the wound of ent^ to the wound in the colon 
in survivors is shotvn (Fig. 271, A, B). 

It will be seen that, whilst the ctecum and 
transverse colon were most frequently injured 
from the front, the ascending colon with the 



Fig. 270. — A, Analysis of 106 wounds of the colon 
showing relative frequency of entry wounds in anterior 
abdominal wall compared with entry wounds elsewhere. 
Anterior abdominal entry wounds shaded, B, Detailed 
analysis of wounds sho^vn in A, 

hepatic angle, and the descending colon including 
the splenic angle, were usually injured from the 
back. The sigmoid colon sustained damage from 
missiles entering either anteriorly, posteriorly, 
or from below. It is noteworthy that the fixed 
ascending and descending colon were not as 
commonly injured from the front as the other 
portions of the colon. 

Wounds of the lower quadrants of the abdo- 
men appear to have involved the colon twice as 
frequently as those in the upper half (Table A). 

Relation of Time-lag, Recovery, and 
Site of Colonic Injury. — The time-lag was 
known in 63 cases surviving for 28 days or 
longer, but 7 of these had non-penetrating 
wounds. Accordingly, only 56 cases are available 
for this analysis (Fig. 272). 

It win be noted that 17 cases recovered after 
a time-lag of over 12 hours (over one-third) ; 
8 cases recovered after over 18 hours (one- 
seventh) ", 5 cases recovered after a pre-operative 
delay of 24 hours (one-eleventh). 


In late cases a surgeon may be rewarded more 
often than is generally realized. 

From a study of Fig. 272, it will be seen that 
among cases operated upon within 6 hours there 
is a preponderance of those with injury to the 
transverse colon, whereas in the second 6-hour 
period there is a big fall in the number of sur- 
vivors following injury of this segment. 

Associated intra-abdominal injuries compli- 
cating woimds of the colon are most frequent 
in the case of the transverse colon (63 per cent) 
(see Tables C and £>). 


Tfe/VHSVCRSE 



Fig. 271. — A, Analysis of 83 wounds of the colon in 
survivors. Those Nvith anterior abdominal entry wounds 
are shaded. B> Detailed analysis of wounds shown in A. 


Table A . — SITE OF Abdominal Entry Wounds 
IN Quadrants 
(38 cases', 28 survivors) 


Right Upper Quadrant 

Left Upper Quadrant 

■7/ All wounds of 
• \transverse colon 

r Survivors — 

1 7 / All wounds of 

1 ' \transverse colon 


Z /3 Transverse colon 
Wt3 Splenic angle 

Survivors — 
q/i Transverse colon 
Splenic angle 


Right Lower Quadrant 

Left Loiver Quadrant 

1 1 f 7 Cfficum 

1 1 ji Ascending colon 

13 Transverse colon 

r Survivors — "I 

Qf6 Cscum 

L ' I3 Transverse colon J 


f 6 Transverse colon 

1 AIa Descending coion 
l“j 3 Sigmoid colon 
li Cacum 

—Survivors — 

[5 Transverse colon 

Q 2 Descending colon 

7 I Sigmoid colon 
_ U Cfficum — 
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The number of survivors is approximately 
equal for wounds of each segment of the colon 
{Fig. 269, B) ; of 98 wounds of the colon in 
94 survivors, there are 32 right colon lesions, 
33 transverse colon lesions, and 33 left colon 
lesions. 

Bearing these facts in mind, the sudden fall 
in the number of cases of injury of the transverse 
colon surviving after the first 6-hour period is 
probably due to the increased risk of severe 
hemorrhage from the wide expanse of vascular 
mesentery, mesocolon, omentum, or from injury 


with one of the distal colon. However, in the 
small group of 17 cases surviving after a time-lag 
of 12 hours, II were in the right and transverse 
colon, and of the remaining 6, 3 were in the 
mobile sigmoid {Fig. 272). 

Frequency of Associated Wounds of 
Other Abdominal Organs. — It is well known 
that the small intestine is the abdominal organ 
most frequently involved in penetrating injuries 
of the abdomen, but wounds of the colon occur 
not much less frequently. In 205 penetrating 
wounds involving the abdominal viscera, ex- 
tracted from Ogilvie’s paper on “ War Injuries 
of the Abdomen ”, it is found that 73 had sus- 
tained wounds of the small intestine, whilst 53 
suffered from wounds of the large intestine — a 
ratio of 7 to 5. 

In this series of 128 wounds of the colon 
(122 cases), concomitant injury to other abdominal 



Flo. Z72. — Sixty penetrating wounds of the 'colon in 56 survivors (over z8 days) showing time lag and site of Jcsion. 
There were 4 cases with wounds of 2 portions of the colon. There were 4 transverse colons with associated wounds 
in the descending colon 2, ascending colon 1, and sigmoid colon i ; all were cases within 12-hours time lag. 


to Other abdominal organs. Unless the cases 
reach the surgeon quickly enough, ha3morrhage 
will rapidly prove fatal. Once htemorrhage is 
controlled, there are, in general, few technical 
difficulties attending the treatment of a wound 
in this portion of the colon, owing to its mobility. 

One might have expected that wounds of 
the right and transverse portions of the colon 
would be less lethal than the remainder, since 
not only are the organisms less virulent, but the 
caecum and transverse colon can be exteriorized 
with the minimum of interference, whereas on 
the left side, apart from the sigmoid loop, mobiliza- 
tion is difficult. The better blood-supply of 
the proximal colon increases the risk of severe 
haemorrhage, and this, together with the greater 
frequency of other abdominal injury, balance 
the increased chances of infection experienced in 
the surgery of the left colon. 

It is difficult at this stage to obtain a large 
enough series of wounds of the colon sufficiently 
recorded to form a definite opinion as to whether 
a soldier surviving the first 12 hours is nmre 
likely to live with a wound of the proximal than 


organs occurred in 42 per cent. The organ 
most frequently injured in addition to the large 
gut was the small intestine ; this occurred m 
31 per cent ; the small intestine and colon alone 
were involved in 25 per cent. In 9 per cent of 

TaWe B . — Incidence of Associated Injury of 
OTHER Abdominal Organs with Lesion 
of the Colon 


Site of Injury 

128 Colon Lesions 
IN 122 Patients 
(All Cases) 

99 Colon Lesions 
IN 95 Survivors 
After 28 Days 

Colon with lesions of 
other abdominal or- 
gans 

1 1 

54 (42 per cent) 

39 (40 per cent) 

Colon with lesions of 
small intestine wth 
or without other 
organs 

40 (31 per cent) 

29 (29 per cent) 

Colon with lesions of 
small intestine only 

32 (25 per cent) 

24 (24 per cent) 

Colon with more than 
one other lesion of 
an abdominal organ 

12 ( 9 per cent) 

6(6 per cent) 
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the cases, more than one organ in addition to the 
colon was injured {Table B). The incidence of 
associated abdominal injury amongst those who 
survived wounds of the colon is also shown 
{Table B). 

The frequency of injury to other abdominal 
viscera in terms of the particular segment of the 
colon damaged is shown in Tables C and D. 
It \vill be seen that associated intra-abdominal 
injury occurred about twice as frequently with 
injuries of the transverse colon as with any other 
portion of the colon. 

Table C. — Incidence of Associated Intra- 
abdominal Injuries with Each Segment 
OF THE Colon 

(126 colon lesions ; 120 patients) 


Segment I 

OF Colon 1 Number of Lesions in Other Viscera 
Injured | 


Transverse 

colon 

lesions 

26 

(63 per cent) 

Small gut 15 

Small gut and liver i 

Small gut and stomach 2 

Small gut, liver, and stomach i 
Small gut and Iddney 2 

Liver 3 

Liver and spleen i 

Stomach i 

Right 

Colon 

40 

lesions 

II 

(27-5 per cent) 

CiEcum 
Ascending ■{ 

Hepatic I 

angle \ 

Small gut 3 

'Small gut 2 

Liver and kidney i 

1 Liver ■ 4 

.Kidney i 

Left 

colon 

45 

lesions 

16 

( 3 S '5 per cent) 

Splenic 1 

angle ] 

Descending | 
Sigmoid | 

[Small gut I 

Small gut, kidney, 

[ liver, and spleen i 
[Small gut 2 

1 Stomach and 

1 spleen i 

iLiver and kidney i 
[Small gut 8 

[Small gut and 
i bladder i 

iBladder i 


Table D. — Incidence of Associated Intra-. 
ABDOMINAL INJURIES WITH EACH SEGMENT 
OF THE Colon 

{Survivors only : 98 colon lesions ; ^^patients) 


Segment 
of Colon 
Injured 


Number of Lesions in Other Viscera 


Transverse 

colon 

lesions 

21 

(63'6 per cent) 

; Small gut 13 

Small gut and liver i 

Small gut, liver, and stomach i 
Small gut and kidney i 

Liver 3 

Liver and spleen 1 

Stomach i 

Right 

colon 

lesions 

8 

(25 per cent) 

i Ctecum Small gut 3 

1 Ascending Small gut i 

Hepatic /Liver 3 

1 angle \Kidney i 

Left 

colon 

lesions 

10 

(30 per cent) 

Solenic (Small gut I 

inil Small gut, kidney, 

^ [ and spleen. i 

Descending Small gut i 

/Small gut 5 

Sigmoid , 

VBladder 1 


Of the solid viscera, the liver was the one 
most frequently involved, and the associated 
colonic injury was usually in the hepatic angle 
or transverse portions. 

In this series, the colon was damaged in more 
than one segment on six occasions ; 2 of these 
cases died. 

It is of interest that fractures of the ilium 
occurred seven times with injury of the left 
colon, twice with injury of the right colon, and 
once with injury of the transverse colon. 

Resuscitation. — The work of the Trans- 
fusion Units and the regular supply of blood, 
plasma, and other intravenous fluids were monu- 
ments to organization, skill, and thoroughness. 
Blood was always available and was delivered as 
regularly as the peace-time milk supply — only 
over scattered areas of the desert. As the army 
moved westwards after the turning point at 
El' Alamein, the “ Sign of the Red Vampire ” 
made its appearance soon after the tanks rumbled 
into a fallen town. 

The resuscitation service had two tasks : the 
first to make the wounded fit for operation, and 
the second to maintain fluid and salt balance 
during convalescence in men who were often 
dehydrated and deficient in sodium chloride 
from sweating, etc. Close co-operation between 
the surgeon, transfusion officer, and anesthetist 
was essential for the correct selection of the case 
and of the time for operation. 

Of 28 cases in this series in which there was 
marked shock requiring pre-operative blood 
transfusion, 25 had intraperitoneal or an extensive 
extraperitoneal hemorrhage. In the remaining 
3 there were other injuries which produced 
shock. It may be said that in imcomplicated 
penetrating woimds of the abdomen, shock is 
synonymous with internal hemorrhage. 

The wounded die in the first few hours from 
hemorrhage and shock. Rapid restoration of 
the blood-volume, or, when bleeding is active, 
maintenance of the circulation until hemostasis 
can be secured, is only possible when imlimited 
quantities of blood or plasma are available : 
such supplies were always at hand. 

At the_ second battle of El .Alamein 9 per cent 
of the casualties required transfusion, whilst at 
the battle of Mareth transfusion was neeessary 
in 18 per cent — ^this was probably due to the 
greater incidence of shock-producing mine 
wounds. In this series the average amount of 
intravenous blood or plasma was 3-8 pints per 
patient, though much larger quantities are re- 
corded. The largest amount in this series was 
7 pints. 

Plasma transfusion by Regimental Medical 
Officers was often possible well forward, especially 
in armoured formations or when there was a 
delay in evacuation. The difficulty of maintain- 
ing blood-voliune during evacuation was over- 
come to some extent by arranging continuation 
of transfusion in the ambulance or even in 
aircraft. 
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Operative Technique.— As a general rule 
complete exploration of the abdomen can 
only be carried out through a median vertical 
incision. When damage to the fixed portion of 
the colon is suspected or found, much time is 
saved by making a separate lateral oblique or 
transverse muscle-cutting incision ; examination, 
mobilization, and satisfactory exteriorization will 
thus be made easier. 

Division of the rectus abdominis muscle above 
the umbilicus may be required, but, with an 
oblique or transverse incision, complete division 
of the outer edge of the rectus sheath will allow 
the edges of the incision to be retracted to a 
much greater extent. 

Transverse or oblique incisions, when too 
near the costal margin or the iliac crest, are not 
only difficult to suture, but closure of a colostomy 
under these circumstances will be more trouble- 
some. 

The fixed portions of the colon appear to be 
more frequently injured from the back, and, 
therefore, with a penetrating wound of the flank, 
the wound should first be trimmed and then 
explored. The wound may be enlarged obliquely 
forwards, the abdomen opened, and the peritoneal 
aspect of the colon examined. Leakage from an 
extraperitoneal perforation is temporarily con- 
trolled, before the peritoneal cavity is opened, 
by means of a swab held with sponge-holding 
forceps. 

The extent of the abdominal exploration will 
depend upon the pre-operative physical signs, 
the position of the foreign body as shown by 
X-ray examination, and upon the degree of 
htemorrhage or soiling. In many of the cases 
reviewed, an oblique incision only had been 
used j in each case, of course, the advisability 
of making a further median exploratory incision 
must be decided. 

When the abdomen has been opened through 
a right oblique incision, discovery of bruising 
or injury to the jejunum, its mesentery, or left 
portion of the omentum will demand exploration 
of the left side of the abdomen and/or pelvis. 
Evidence of injury to the terminal ileum, its 
mesentery, or the_ right omentum, when seen 
through a left oblique incision, will indicate the 
need for examination of the right side of the 
abdomen and pelvis. An additional midline 
incision may, therefore, be necessary to complete 
the examination of the abdominal contents. 

The insertion of a dry swab on a holder into 
the pelvis, though apt to mislead, may sornetimes 
be justifiably used as a means of assessing the 
probability of intra-abdominal injury in a very 
ill patient. The escape of gas or a fecal odour 
is an important observation. 

Decision on the best line of treatment must 
not be made before complete assessment of all 
the damage : with multiple lesions of the gm 
each may be marked with forceps for rapid 
identification. Localized paresis and distension 
of a loop of small intestine are usually associated 


vyith injury to this porrion of the gut. Explora- 
hon must be qiuck and methodical ; haemorrhage 
demands examination of the solid viscera first 
controlled before further exploration. 

When the wound of entry is far back in the 
thiplmess of the loin, if its exploration does not 
quickly give a clue to the extent of the injury, 
the abdomen should be opened through a midh'ne 
incision. 

Treatment of the Injured Colon.— Though, 
in the past, colostomy for wounds of the colon 
has shown a higher mortality rate than suture. 
It must be remembered that this method had 
usually been employed in cases with extensive 
damage to the bowel. Exteriorization of the 
damaged portion of the colon, when possible, 
is the safest procedure. A temporary fecal 
fistula is of little consequence if life is saved. 
In the mobile segments of the large intestine 
this is easy and may be quickly accomplished. 
If circumstances permit, fixed portions should 
be mobilized and brought outside the peritoneal 
cavity. Though it is better to bring the gut 
out through the skin, in urgent cases with a 
short loop, extraperitonealization may be achieved 
by suturing the injured colon to the parietal 
peritoneum ; the abdominal wall should not be 
completedly sutured. 

When the condition of the patient is such 
that the risk of mobilization is too great or is 
impossible, closure of the perforation, using two 
layers of sutures, together with its complete 
exclusion by a proximal colostomy is the next 
best method. The colostomy must have a good 
spur and should be established as near the lesion 
as possible ; the sutured area should be drained 
thoroughly. Where the lower third of the pelvic 
colon is involved, adequate exposure and suture 
are difficult, and drainage and proximal colostomy 
alone may have to suffice. The value of local 
sulphadiazine, especially under these circum- 
stances, appears to warrant its continued use. 
At the end of the operation lo g. of sulphadiazine 
in suspension are injected through a catheter 
placed down to the infected area (see below). 

A grossly bruised and devitalized area of 
bowel should also be treated as a penetration, 
since not only is there sometimes difficulty in 
outruling a perforation, especially when extra- 
peritoneal, but there is also danger of delayed 
perforation resulting from necrosis of the bowel 
wall due to thrombosis. 

Extraperitoneal perforation, especially of the 
fixed portions of the colon, may easily be over- 
looked, Mobilization of the colon for inspection 
of its extraperitoneal aspect is indicated when 
there is extraperitoneal bruising or gas, or evidence 
of injury in the immediate vicinity. Such a 
lesion in the fixed portion of the colon may be 
shut off from the peritoneal cavity by suturing 
the bowel to the parietes or very rarely by using 
a flap from the incised posterior parietal peri- 
toneum to cover the sutured hole in the colon ; 
good drainage must be provided. 
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By wide mobilization, extensively tattered 
segments can be exteriorized and removed. 
Gross tearing of the colon carries a poor prognosis 
owing to tvidespread soiling and hsemorrhage. 
In nvo cases in this series the colon (i ascending 
and I descending) was tom so extensively that 
colectomy had to be performed ; both cases 
died. When a large segment of the colon has 
been sacrificed, the two colonic stomata should 
be brought out independently at the most con- 
venient sites. Primary anastomosis is imsound, 
but, after removal of a hopelessly damaged right 
colon, a lateral ileo-transverse colostomy, leaving 
the proximal end of the transverse colon open 
as a terminal colostomy, may be justifiable. 

The retroperitoneal tissues, especially when 
bruised and hsemorrhagic, are very liable to 
spread of infection ; dissection in this plane, 
therefore, must be the minimum required for 
mobilization of the damaged colon. Sulpha- 
thiazole powder or sulphadiazine suspension 
should be used and a separate s'tab drain is best 
inserted. 

A colostomy can always be closed, but a 
long slack loop with its linlbs tacked together 
will make closure easier and safer. For this 
reason, the perforation should be placed at the 
apex of the loop, when possible. A lesion of 
the right or left portion of the bowel is extra- 
peritonealized through a separate laterally placed 
oblique incision, since the loop will then lie 
more snugly. The thicker the abdominal mus- 
culature around a colostomy, the better ; the 
transverse colon should be brought out through 
the rectus muscle and not through the midline. 
The same desiderata hold good for a proximal 
colostomy, which should always be opened at once. 

Post-operative Care. — Constant, intelli- 
gent, and thorough post-operative care is only 
possible if evacuation is postponed until there is 
not only cardiovascular stability, but complete 
restoration of normal gastro-intestinal activity 
with a satisfactory fluid and salt balance. The 
average time the patients were retained before 
evacuation in a series of 95 patients was 13-5 
days. 

The main essentials in post-operative care 
are control of fluid and salt balance by continuous 
intravenous therapy, decompression of the gastro- 
intestinal tract by suction through a duodenal 
tube, morphia for rest of mind and intestine 
until the joyful tinklings of awakening alimentary 
activity are heard, and also chemotherapy. 

Complications following Operation. — 

Extraperitonealization (74 cases). — In this 
series of wo^ds of the colon, the damaged area 
was exteriorized on 71 occasions for penetrating 
wounds, and 3 times for non-penetrating injury. 

Eight cases died of hsemorrhage or shock and 
multiple injuries within 48 hours of wounding ; 
I case died of peritonitis on the sixth day ; and 
I case died of pneumonia on the ninth day. 

In the remaining 61 penetrating woimds 
exteriorized there were the following complications 
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directly associated with the abdominal wound 
and operation ; — 

Infection ; 

I pelvic abscess. 

3 retroperitoneal abscesses (2 deaths after 
seventh week). 

I periproctitis due to wound of lower 
pelvic colon. 

I low-grade peritonitis (death eighteenth 
day). 

Intestinal obstruction : 

I due to small loop around colostomy in 
eighth week. 

I due to adhesions (death seventh week). 

I case died 10 days after wounding from 
pysemia (? infective endocarditis). 

1 case died on the eleventh day with 
jaimdice and enlarged liver following 
blood transfusion. 

There were 3 cases of multiple wounds of the 
colon which survived following exteriorization : — 

I separate exteriorization of wounds of the 
transverse and descending colon. 

I exteriorization of the whole ascending and 
proximal transverse colon for wounds of 
both portions. 

1 exteriorization of the whole descending 

colon, splenic angle, and distal transverse 
colon for wounds of descending and 
transverse portions. 

Suture and Proximal Colostomy or Cacostomy 
(17 cases). — Of the 17 cases recorded, 5 were 
non-penetrating. Of the 12 penetrating injuries, 
2 died within 48 hours. Among the 10 remaining, 
there were the following complications directly 
associated with the abdominal wound and 
operation : — 

2 subphrenic abscesses (i death in 24 hours). 

2 infection of the abdominal wall and fsecal 

fistula (i death in 3 weeks). 

Suture only With or Without Drainage (23 
cases). — Of the 23 cases recorded, 5 were non- 
penetrating. Of the 18 penetrating wounds, 3 
died within 48 hours. Amongst the remaining 
15 penetrating wotmds, there were the following 
complications directly associated with the abdo- 
minal injury and operation : — 

2 intra-abdominal abscesses — i subphrenic 
(death on seventeenth day). 

2 infections of abdominal wall — i case with 
recurrent burst abdomen. 

(It is of some interest that in one case with a 
non-penetrating colon wound, the left common 
iliac artery had been ligatured ; the whole limb 
survived. The surgeon had injected the lumbar 
chain with novocain whilst the abdomen was 
open. The writer saw this case at the Base 
some months afterwards with evidence of vascular 
insufficiency — weakness, wasting, and claudica- 
tion I a left lumbar ganglionectomy was per- 
formed.) 

Colectomy (2 cases). — Colectomy was per- 
formed twice for extensive tearing of tiie ascending 
and descending colon. Both cases died. 
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Draittagc only (5 cases). — 

1 for peritonitis following a G.S.W. which 

Lad produced gas gangrene of the cjccum 
TJic time-lag was 3 da3's (death). 

2 for perforation ( ?) of the cxcum. 

I for perforation of the ascending colon 
Developed a subphrenic abscess. 

I for extraperitoncal perforation of the ascend- 
ing colon after a time-lag of 10 days — 
associated pyopneumothorax. 

In reviewing these complications, the incidence 
of local infection following the various procedures 
is as follows : — 

In 61 penetrating wounds treated by exterior- 
ization, there were 6 instances of infection, 
mainly localized and intra-abdominal (3 deaths). 

In 10 penetrating wounds treated by suture 
and proximal colostomy, there were 2 intra- 
abdominal abscesses and 2 infected abdominal 
wounds (2 deaths). 

In 15 penetrating wounds treated by suture, 
with or without drainage, there were 2 instances 
of intra-abdominal abscess (i death) and 2 
instances of infection of abdominal wound. 

In 5 penetrating wounds treated by drainage 
only there was i subphrenic abscess. 

The risk of intra-abdominal infection appears 
to be increased when exteriorization is not per- 
formed, though intestinal obstruction does occur 
in association with a colostomy on rare occasions. 

Diaphragmatic Hernia . — ^Diaphragmatic hernia 
with acute obstruction of the colon was reported 
in 2 cases, five months and three years respectively 
after wounds of the lower chest. In both these 
cases there had been an uneventful recovery, but 
later recurrent attacks of undiagnosed upper 
abdominal pain had occurred before complete 
obstruction supervened 5 both died. 

It is wise during convalescence to investigate 
the integrity of the diaphragm in patients who 
have suffered wounds of the lower chest or 
possible abdomino-thoracic injury, especially 
when unexplained recurrent abdominal sym- 
ptoms are present. 

Closure of Colostomy. — ^The advisability 
of closing a colostomy depended directly upon 
the military situation, the available shipping, 
and, to some degree, upon the length of the sea 
evacuation route. 

A total of 28 colostomies was closed, 17 of 
these at the Middle East Rectal Centre. In 14 
cases sulphasuxidine 20 g. in 24 hours was used 
pre-operatively and post-operatively, and, when 
in short supply, sulphaguanidine 3 1 g., and 
sulphathiazole i g.> were given four-hourly for 
four days before operation. The majority were 
closed by means of an enterotome, followed by 
extraperitoncal mobilization and suture. There 
were no complications, and very little wound 
infection, though a few wounds discharged a 
small amount of fseces for a day or two ; all 
healed well within 10 days. 

Latterly the attention of forvvard surgeons to 
primary operative details, when justifiable, made 


closure easier. Some difficulty was experienced 
when the artificial anus was tucked up under the 
costal margin or was near the iliac crest, or when 
there was ^ persistent wound infection with a 
deficiency in the abdominal parietes or associated 
osteomyelitis of the ilium or ribs. 

One officer, repatriated from Italy, reported 
that he had suffered a deal of discomfort from 
attempts by Italian surgeons to “reduce” his 
colostomy in spite of a good spur ! ! 

A number of soldiers returned to duty in the 
Middle East after closure of colostomy. 

Sulphonamides.— There can be no doubt 
of the value of these drugs in the control of 
infection. It has been the practice of the forward 
surgeon to place 10 g. sulphadiazine suspension 
into the peritoneal cavity after operation. 

The sulphadiazine suspension is prepared 
by making a 20 per cent suspension of sulpha- 
diazine in a filtered 3 per cent solution of best 
gelatine in normal saline (i.e., 10 g. of sulpha- 
diazine in 50 C.C.). It is sterilized for 20 minutes 
at 20 lb. pressure. 

The suspension is injected down a catheter 
placed into the pelvis, the catheter being then 
sealed with a spigot. 

Absorption takes from four to five days and 
post-mortem examinations have shown that there 
is very little local peritoneal reaction to this 
substance. 

Unfortunately, many of the notes available 
have not given full details of sulpha therapy. 
Only 84 of the cases analysed had records of 
sulpha drugs — 63 local and 21 general — so that 
it is difficult to give any convincing evidence of 
their value when used locally in injuries of the 
large bowel and rectum. 

It is seen, however, that in 17 cases surviving 
penetration of the colon, after a time-lag of 12 
hours, 10 had sulpha therapy (8 local sulphadiazine, 

2 general sulphonamides) : probably a higher 
proportion had local sulphadiazine, though no 
mention was made in the notes. 

Further, in the 8 cases surviving after a 
time-lag of 24 hours, 6 had sulpha drugs (5 local 
sulphadiazine, x general sulphonamidc). Of the 
remaining 2 cases in which no record of chemo- 
therapy was made, i was an extraperitoncal 
htematoma of the ascending colon which did not 
form a fecal fistula for several days following 
simple drainage. 

Though there is no direct evidence of the 
value of intraperitoneal sulphadiazine, it is 
probable, in cases with a long time-lag, that it 
played a part in recovery. 

SUMMARY 

I. A total of 128 wounds of the colon, mainly 
in survivors, are analysed. 

а. The right, transverse, and left colon appear 
to have been injured with equal frequency. 

б. The cxcum and transverse colon were 
most commonly injured by missiles entering 
from the front, whereas wounds of the fixed 
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portions of the colon — ascending and descending 
colon, and flexures — were usually damaged from 
the back. The sigmoid colon was injured from 
below, the front, and from the back. 

c. Entry wounds in the lower quadrants 
of the abdomen involved the colon most fre- 
quently. 

2. The relationship between time-lag, site of 
colon damaged, and recovery is discussed. 
Though the number of survivors was approxi- 
mately equal for each segment of the colon 
injured, there was a marked fall in the number of 
survivors with wotmds of the transverse colon 
operated upon after the first 6-hour period. 

3. Although, in penetrating wounds of the 
abdomen, the organ most commonly injured is 
the small intestine, the incidence of wounds 
of the colon is also comparatively high ; the 


relative frequency of wounds of the small intestine 
to colon being 7:5. 

With wounds of the colon, associated intra- 
abdominal injury occurred in 42 per cent and 
was most frequent with injury of the transverse 
colon (63 per cent). 

4. In uncomplicated wounds of the abdomen, 
shock is synonymous with internal hemorrhage. 

5. Operative approach and treatment of the 
injured bowel are discussed. 

6. Complications following various operative 
procedures are shown. Closure of colostomy is 
briefly considered. 
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PLASTICITY OF BONE* 

By Professor JAMBS F. BRAILSFORD 


In that part of his lecture on “ Diseases of Bones 
and Joints ”, which deals with rickets, John 
Hunter stated, “ The bones are often bent by 
mechanical pressure of the body and by muscular 
actions, into very peculiar forms and often impede 
the actions of other parts. The joint forms a 
more acute angle than it would in health, and 
then the muscles get a greater power of action. 
It is most frequent in the back-bone, pelvis, and 
thigh bones, in the angle made by the cervix 
femoris, knee, tibia, etc. In these it is most 
frequent, from the two powers acting (viz., 
weight and muscular action). The ribs are made 
straight, or rather bent inwards by the pressure 
of the atmosphere, so that the child can hardly 
breathe : a bad formation of the skull will affect 
the senses : crooked spine will affect the health 
from an alteration in many of the viscera. In 
the female pelvis many <h:eadful consequences 
occur in delivery. When a bone has admitted 
of a bias, a disposition takes place on the side 
unnaturally pressed, for a deposition of bone, 
so that we find a bony substance formed there 
which acts as a prop ... in the thigh the 
curve is generally forwards towards the upper 
part, as was seen in an os femoris in which Nature 
had deposited a quantity of earth on the concave 
part ”. In a later part of the lecture which deals 
with dead bone, he states, “ The first effect of the 
stimulus is on the surface of the living bone, 
which becomes inflamed : whether new vessels 
are formed, or the old ones become larger, is 
undetermined j but by injecting the surface of 
the part, it appears evidently much more vascular 
than the other parts. This produces another 
process. First, absorption of the earthy matter, 


* Being a Hunterian Lecture delivered at the Royal 
College of Surgeons of England on April 26, 1944. 


and all the surface between the living and dead 
parts of the bone become soft as if steeped in 
acid, while the dead part remains as hard as 
ever In these two brief extracts you have the 
gist of my paper. My contribution is largely 
but a confirmation, with the aid of an accessory 
which Hunter had not, namely X rays, of the 
observations which he made during clinical 
investigations. My excuse is that it permits me 
to emphasize one small part of his teachings 
which would appear to have been neglected in 
the employment and dependence on modern 
ancillary devices, and the neglect of those clinical 
investigations from which Hunter learnt so much. 
Used in their proper place, as one can imagine 
Himter would have used then, these ancillary 
services can often help to corifirm or dispute 
theories suggested by clinical investigation. 

Features of Normal Bone. — The histo- 
logist, Reichert, promulgated the concept that 
bone, cartilage, tendon, fibrous, elastic, and 
adipose tissue, derived from the mesenchyme, 
are all adaptations of or developments from 
the primitive connective tissue. Subsequently 
Leriche and Policard brought forward evidence 
in support of their suggestion that these mature 
tissues may be induced tmder certain influences 
to revert to their primitive state and then undergo 
ossification. They consider it is only in this 
way that cartilage or membrane is substituted or 
transformed into bone. The embryonic cormec- 
tive tissue consists of cells in a collagenous matrix, 
composed of a fine fibrillar network infiltrated 
with a very viscid, gelatinous base. The impreg- 
nation of this matrix with phospho-calcific 
mineral matter permits of the setting of the 
matrix and the formation of bone. The part 
which the bone-cell takes in these activities has 
been a matter for considerable discussion. While 
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by some it is thought, either by its secretion or 
by its degeneration, to be the origin ,of the pre- 
osseous substance, by others it is assumed that 
the latter results from physiochemical changes in 
certain pre-existing connective-tissue elements 
while the cell exhibits little but osteolytic charac- 
ters. The normal shape of the skeletal elements 
is laid down in the primitive mosaic and it has 
been shown experimentally that, even if these 
are separated and then cultivated, they develop 
their general characteristic features. Though 
the arrangement of the cancellous trabecula: and 
the prominence of muscular attachments are 
modified by function, the general features of the 
perfect model are preserved by the balance of 
rnuscular tension and the strength, hardness, 
rigidity, and resilience of the bone. The features 
are changed if the balance is upset, when the 
relative stresses and strains are diminished or 
increased relatiye to the elasticity and strength 
of the bones. As a result the affected elements 
bend and certain characteristic deformities are 
produced unless steps are taken to neutralize 
the abnormal influence. Normal bone possesses 
a balance of strength, hardness, elasticity, and 
rigidity which is determined by the solidity and 
form of its structure, the condition of the fibrillar 
base, the comparative amount, cohesion, nature, 
and condition of its matrix, and the calco-phos- 
phate mineral elements which it holds together. 

Prior to the deposidon of mineral matter the 
pre-osseous tissue is plasdc and can be com- 
pressed and deformed by stresses and strains — 
the lasting effect of which will be dependent upon 
the time for which they are continued, the 
changes wrought in neighbouring tissues, and 
their shape and position at the time setting of the 
matrix takes place. With the deposition of 
crystalline salts of calcium, such as we see in 
calcification, no material contribution is made to 
the rigidity or strength of the bone. We see this 
(Brailsford, 1943) in the skeleton in fcetal osteo- 
genesis imperfecta where all the bones show a 
granular appearance and multiple foldings indi- 
cating a lack of cohesion of the mineral elements 
— a friability rather than a plasticity. This 
feature is also seen in one stage of avascular 
necrosis of bone where the dead fragment col- 
lapses or even crumbles within its cartilaginous 
or membranous envelope. On the other hand, 
with the incorporation of colloidal calco-phos- 
phate mineral matter, the pre-osseous matrix 
appears to undergo a rapid setting which may be 
likened to that of reinforced cement and the bone 
acquires a rigidity, resilience, and a relative 
fixation of form which is unaltered by normal 
fvmction. Normally ossification commencing m 
an ossific nucleus, spreads uniformly and gradually 
from the regular centre to the periphery of the 
cartilaginous mass. It is not deformed by 
the normal stresses and strains of function of the 
growing child. 

Effect of Irregular Ossification. — If, how- 
ever, the ossification in any site is irregular and 


multiple irregular ossific centres develop through- 
out the cartilaginous structure, this structure 
Will not be capable of withstanding normal 
function, and, because with the irregular deposi- 
tion of mineral matter it has lost its elasticity 
and taken on the characters of a plastic substance. 
It can be compressed and deformed. Examples 
of this (Brailsford, 1944) can be seen in hypo- 
thyroidism. In the fcEtus and young infant 
with this deficiency the ossification of the 
vertebral bodies is irregular and the keystone of 
the general spinal curvature, which is in the 
dorso-lumbar area, may collapse, resulting in 
stunted growth of the affected body and the 
development of a kyphos; while in the older 
child the femoral capital epiphysis, which exhibits 
a similar defect in ossification, is splayed out over 
the upper end of the diaphysis so as to resemble 
the appearance of healed or healing Legg-Perthes’ 
disease or deformed into the beak shape which 
is most commonly seen in cretins. In the condi- 
tion to which I gave the name chondro-osteo- 
dystrophy, we also have multiple ossific nuclei ; 
consequently in this disease primary and secondary 
centres of ossification will be deformed according 
to the pressures or muscular strain to which they 
are subjected during the irregular incomplete 
phase of ossification. In a later portion of the 
paper more attention will be paid to similar 
deformities of the skeleton due to localized 
plasticity induced by trauma or disease. 

INFLUENCE OF PARALYSIS ON 
THE SKELETON 

With the cessation of function occasioned by 
paralysis there occurs a gradual decalcification 
of the bones of the affected part ; eventually all 
the cancellous tissues within may be absorbed 
and the compact cortex considerably reduced in 
thickness ; yet with the patient immobih'zed 
little change occurs in the outward form or 
position of the bones. Compared with the 
opposite normal limb a concentric atrophy of 
the shafts may later be seen which is emphaswed 
by the more normal sized extremities. The 
Spine under those circumstances is not subjected 
to defective balance and the normal curvatures 
are more or less preserved. With the patient 
Up and about with one paralysed lower extremity, 
the bones of the latter appear to be affected by a 
gravitational pull. The angle of the femoral 
neck with the shaft is straightened out and 
dislocation may occur (Brailsford, 1944)- The 
os calcis and other bones of the foot also show 
the effect of gravity. Scoliosis of the spine rnay 
occur, but the most marked cases of moulding 
associated with abnormal curvature have developed 
in children following one of the exanthemata of 
childhood. Soon after recovery from, say, an 
attack of measles, a slight curvature of Ae spine 
is noticed. The radiographs at this time may 
show curvature unassociated with any secondary 
moulding. With the alteration in balance, possi- 
bly associated with an undue weakness of the 
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spinal musculanire, the curvature progressively 
increases in spite of fixation in the spinal jacket. 
The vertebral column with its processes and 
ribs undergoes very considerable moulding and 
the most extreme form of deformity may 
ultimately result. 

The following is an example of this type of 
case : — 

M. B.j female aged 6 , in 1927 was found to have 
a left dorsal scoliosis, the lower curve of which 
appeared to be corrected by suspension (Ftg. 273). 
She was put into a plaster case and in 1929 her report 





Fig. 273. — Scoliosis in a girl aged 6 years (Sept. 12, 1927) 
which appeared to be corrected by suspension. 


card stated that “ it appears to be holding her well 
On Jan. 30, 1929, the general alinement of the body 
was noted as good. On Aug. 14 plaster was removed 
and a note stated that the deformity was not increasing. 
Block leather support with double crutches were 
provided, and on Oct. 8, 1930, the report states : 
“ Is standing better now ” ; on Nov. 9, 1932, the 
report states deformity stationary. Similar reports 
continue to record the clinical findings, but examina- 
tion of the series of radiographs taken regularly since 
the condition was first recognized show a progressive 
development of the deformity and now the curvature 
IS so extreme that the upper border of the iith dorsal 
vertebra is on the same plane as the lower border of 
the 3rd (Fig. 274). 

The progressive development of this extreme 
form of curvamre indicated that neither the 
plaster case nor the block leather supports were 
able to check the deformity. Immobilization in 
bed during the early stages, perhaps for two 


years, with exercises, may correct the balance 
and so prevent the progressive development of 
the curvature. 

PLASTICITY DUE TO GENERALIZED 
CHANGES IN THE BONE 

Those cases of osteogenesis imperfecta which 
survive birth and live to adolescence or adult life 
show in the early months and years a skeleton 
rather lacking in density but otherwise of normal 
shape and size. Depending on the gravity of 
the disorder, we see the development of changes 
(Brail sford, 1943). More pronounced than in 
the paralysis, we see a concentric atrophy of the 
shafts of long bones, while the diaphysial 
extremities appear to be markedly expanded by 

— r 1 



Fig. 274. — Same patient as Ftff. 273, 17 years later. 
Note the very considerable advance in the deformity and 
moulding of the nbs and spine 

their normal development. At this stage the 
skeleton exhibits a marked plasticity and develops 
deformities, the extent of which in any part are 
dependent upon the gravitational and muscular 
pulls. The head takes on a tam-o-shanter form 
with its vertex and sides tending to gravitate over 
the base — the latter tending to fold over the 
upper part of the spine. The vertebral bodies 
are compressed to half or one-third of their 
depth — though the discs preserve or even appear 
to exceed their vertical dimensions. 

The vertebral epiphyses appear to be activated 
to earlier ossification, so that ossific nuclei may 
be readily demonstrated in them as early as the 
sixth year. The ribs show a marked gravitational 
bending : from their necks they become sharply 
directed downward. The bones of the upper 
extremity may almost or entirely escape in the 
lesser degrees of the dystrophy, but in the severe 
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forms the shafts of the long bones are slender 
and exhibit bending due to the superincumbent 
weight on the plastic bone during crawling. But 
it is in the lower extremity that we see the major 
deformities of the plastic bone. The pelvis may 
be so plastic that it is compressed and distorted 



Fig. 275. — Marked plasticity of bones in infantile 
rickets. 


by the multifarious gravitational and muscular 
pulls until it assumes a wind-swept appearance. 
The femora exhibit large extremities composed 
of wide-mesh cancellous tissue with but a thin 
periphery, while the shafts gradually become 
slender rods of compact bone (Brailsford, 1944)- 
In their earlier stages of development such shafts 
are relatively brittle, but later, bending, in spite 
of muscular atrophy and an increased proportion 
of compact relative to cancellous tissue, indicates 
a degree of plasticity of the bones. So deformed 
may these plastic bones of the lower extremity 
become that the limbs are functionless, and their 
encumbrance has caused the surgeon to consider 
amputation advisable. In the less severe degrees 
of the dystrophy condensation of bone may occur 
at the apex of the curvature — Nature’s attempt 
to limit it. In the active phase of infantile 
rickets the bone is lacking in mineral matter and 
all ossification is irregular, so that a considerable 
degree of plasticity of the bone exists which 
permits of bending and compression deformity 
of all parts of the skeleton by stresses and strains 
which would not affect normal bone (Figs. 275 j 
276). With healing of the condition Nature 
attempts to correct the deformity or prevent its 
greater development by buttressing the concave 


aspects of the curvature with stout compact bone, 
as recorded by Hunter. The deformities which 
occur in infantile rickets are copied in the adult 
development of osteomalacia 
(Brailsford, 1944), but in this adult condition the 
deformities become more profound owing to the 
increased stresses and strains to which the adult 
skeleton is subjected. 

In the rickets associated with renal fibrosis, 
two types of change are seen (Brailsford, 1944). 
In Type A the bones appear to preserve their 
strength except at the metaphyses— these may 
disintegrate under pressure and permit of serious 
displacement. In Type B there appears to be 
an added factor, probably associated with hyper- 
parathyroidism, since in all such cases one has 
found at post-mortem hypertrophy of all the 
parathyroids ; this leads to softening of all bones i 
they become so plastic that extreme degrees of 
gravitation deformities may develop, and though 
the metaphysial areas exhibit an even greater 
destructive change than in Type A, these sites 
are not subjected to the displacements we see 
in Type A. 

In hyperparathyroidism associated with a 
parathyroid tumour a profound decalcification 
of the skeleton ultimately occurs, leading to 
marked pressure deformities, but, except in 
yoimg persons, as the condition of the patient 
before marked plasticity occurs has been reduced 



Fjg. 276. ^Pressure deformities of the plastic bone 

Qf pelvis and femora in infantile rickets. The active 
phase has passed. 


to almost complete invalidism following multiple 
fractures and general weakness, the gravitational 
deformities seen in osteomalacia are not usually 
present. The type of decalcification in the 
earlier phases is distinctive (Brailsford, 1944) and 
its recognition of the utmost importance for early 
diagnosis before deformity or fracture occurs. 
Though in the latter stages it is associated 
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\vith destruction of large areas of cancellous 
tissue and the production of multiple cyst-like 
structuresj which has earned for it the title 
‘osteitis fibrosa cystica’, in the earlier stages 
these cyst-like areas may not be found— there 
may be but a stippled osteoporosis of the bones 
with perhaps small areas of ill-defined cancellous 
absorption. 

PLASTICITY DUE TO CHANGES 
WHICH MAY BE LOCALIZED TO 

ONE AREA OF THE SKELETON 

The most notable of the conditions in which 
plasticity is exhibited originally in one bone, while 
all other parts of the skeleton may be normal, is 
Paget’s disease. Unfortunately, the novice who 
has not mastered Paget’s description of the 
disease, which he called ‘ osteitis deformans ’, is 
apt to interpret the radiographic appearances of 
hyperparathyroidism as Paget’s disease. This 
has resulted in very serious delay in diagnosis of 
a condition which, diagnosed early, can be 
treated with success, but which, after the crippling 
effects of fractures and invalidism, yields a 
relatively poor result to treatment. Hyperpara- 
thyroidism is essentially a generalized condition 
from the first, whereas Paget’s disease begins as 
a localized condition. Paget’s description of the 
condition should be reproduced in all text-books 
(Brailsford, 1944), for though he was, perhaps 
fortunately, without the aid of radiography and 
more recent laboratory investigations which 
appear to detract attention from the patient, his 
clinical observations were so accurate and exhaus- 
tive that little addition has been made to our 
knowledge by the more recent developments. 

Radiographic study of the skeleton in Paget’s 
disease reveals that the condition may commence 
in one bone or in several widely separated bones. 
It may commence as a subperiosteal change 
which on the radiograph in the early stage is 
represented as a lanceolate cyst-like absorption 
of an area of the cortex of a bone which is else- 
where normal — the line of demarcation between 
the Paget lesion and the normal bone being 
fairly sharply defined ; progress of the lesion is 
indicated by stripping up of the periosteum by a 
V-shaped thrust into the normal tissue. 

When the whole periphery of the bony seg- 
ment has become involved the normal compact 
cortex within is gradually absorbed and the bone 
develops an increased plasticity which permits 
of bending under ordinary physiological strains. 
Gradually the whole bone is changed. The 
rate of progress may be so slow that it may be 
years before the whole bone is involved. 
This is important from a medico-legal aspect 
when the patient alleges that the Hmb was normal 
^til a recent injury. The disease may remain 
localized to the one bone for years, or it may 
then spread across the joint and involve 
adjacent bone without producing any appreciable 
alteration in the articular surfaces. In one case 


one rib was involved and the disease involved 
its vertebra and then its fellow on the opposite 
side — the other bones remaining normal. In 
the same patient the disease may commence in 
another bone as a localized endosteal change — 
here the cancellous spaces appear to be filled 
up with a mineral deposit giving the bone greater 
and uniform density. In the smaller bones and 
the flat bones all distinction between compact 
and cancellous tissue may be lost in the uniform 
density, but in the larger tubular bones like the 
femur a thickened cortex may give the bone the 
appearance of marked hypertrophy. Such 
changes may occur without attracting the serious 
attention of the patient, i.e., serious enough to 
seek radiographic examination. 

I have shown (Brailsford, 1944) ^hat the 
radiographic appearances of Paget’s disease may 
exhibit three distinct types of bone changes. 
To these I have given the names (i) Osteoporotic, 
(2) Osteolithic, (3) Lithocystic. The first type 
shows general expansion of the bone, osteoporosis, 
coarse trabeculation, and bending under normal 
physiological strains. In the acute phase the 
bone is plastic and marked bending may be 
imassociated with any breach of the surface, but 
complete fracture may occur during simple un- 
guarded movements. At a later stage the long 
bones exhibit the reaction to strain which we 
see in a banana when its curvature is increased 
by pressure. The concave aspect is condensed 
while the convex aspect shows one or multiple 
fissures running towards the centre from the 
periphery, i.e. incomplete fractures. 

The osteohthic bone is much denser than 
normal and of stouter build, and though it 
gradually bends under continuous physiological 
strain it exhibits an abnormal fragility and may 
snap like a stick of chalk with trauma insufficient 
to damage normal bone ; during the following 
2-3 weeks it may develop acute haUsteresis. 
This form is simulated by carcinomatous infil- 
tration of the bone from primary carcinoma of 
the prostate, stomach, or oesophagus, though in 
these, because of the more rapid reaction, con- 
densation of the bone is not associated with the 
degree of plasticity and consequent expansion and 
deformity seen in Paget’s disease. 

In the lithocystic form, which in its early 
stage may show marked decalcification, the 
affected bones eventually exhibit massive devel- 
opment with thickening of the dense cortex, 
within which cyst-like areas of various sizes 
without cancellous trabeculation may be recog- 
nized. In spite of the massive build of these 
bones considerable bending may occur and trans- 
verse fracture may occur as with the osteolithic 
type. The disease not only involves the normal 
bones, but ossified ligaments, massive repair 
bone at the site of old injury or old inflammatory 
foci, and ectopic bone in the soft tissues, develop 
the Paget characters of adjacent bone. In many 
cases biopsy has been performed to establish 
the diagnosis, but nothing has been added in 
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all these years to the description of the histo- 
logical appearance included by Paget. Far more 
can be learnt of the condition by careful periodical 
X-ray examinations of the skeleton. The more 
attention we pay to these serial radiographic 
studies the more readily we can anticipate the 
histological appearances. I feel that this is the 
method which Hunter would have used. Even 
without the urge of use of the multifarious 
ancillary services which we have to-day. Hunter’s 
experience caused him to state, " It is astonishing 
to see what little curiosity people have to observe 
the operations of Nature, and how very curious 
they are about the operations of Art.” 

There is a condition called by Elmslie ‘ fibrosis 
of bone ’, or more recently by Lichtenstein and 
Jaffe ‘ polyostotic fibrous dysplasia in which 



Fio. 277. — Pauent with generalized polyostotic 
fibrous dysplasia. 

the skeleton of the individual gradually develops, 
locally or throughout its whole structure, a 
remarkable plasticity permitting of great defor- 
mity (Figs. 277-279). The localized lesions as 
they occur in the skull or long bones exhibit 
radiographic appearances which may be mistaken 
for those of simple cysts — the lesions are repre- 
sented by clearly defined expanded segments of 
bone which are devoid of cancellous trabecute 
but yet they are denser than the simple cysts. 
Such conditions have also been mistaken for 
those of hyperparathyroidism, and operative 
measures for the removal of parathyroid tunrom 
have been undertaken in many cases. The 
distinguishing feature is that aU other parts or 
the skeleton present the appearance of normal 


bone, even that adjacent to the so-called cysts 
shows normal cancellous and compact tissue— 
there is no general decalcification. In those 



Fig. 278.— 'Radiograph of the legs of patient shown 
in Fig. 277. Note marked bending of the bones. 


cases which are more generalized the defective 
segments show whorls of chondrous tissue, with 
or without calcification of their peripheries 



Fig. 279. — ^Radiograph showing, polyostotic fibrous 
dysplasia in the one iimb only. 

(Figs. 278, 279). The localized areas are ex- 
panded, in the skull producing an appearance 
which may be mistaken for leontasia ossea, and 
in the long bones permitting of bendmg, particu- 
larly when the lesions are developed in the lower 
extremity. 
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Localized inflammatory lesions in, or in Ae 
neighbourhood of, bones, lead to decalcification 
and plasticity which permits of marked deforimty, 
unless measures are adopted to prevent it. The 
development of coxa vara following itmamma- 
tory lesions in the femoral neck is an instance. 


shown little change {Fig. 280). This suggests 
that the deformity might be prevented by im- 
mobilizing the patient during the active inflam- 
matory phase. _ m -1 f .4 

As I showed m a previous paper (Braiisford, 
1936), plasticity of bone may develop after union 



» 


A B 

Fig. 280. A, Protrusio acetabuli a few roonths after subacute arthritis of the hip-ioint. B, Same hip-ioint 

10 years after. Consolidation of the plastic bone and no further extension in the interval. 


Following trauma to the hip-joint, or as the result 
of inflammatory lesions in or around the hip- joint, 
the walls of the acetabulum become plastic for 
a time and if subjected to pressure during this 



Fig. 281. — Bowing of the femoral shaft in spite of plate. 
Screws puUed out of the plastic bone during bendmg. 

phase will be pushed' by the femoral head into 
the pelvis — thus is produced the lesion referred 
to as protrusio acetabuli. Consolidation of the 
protruded bone is brought about by the deposition 
of much mineral matter, and unless the inflam- 
matory reaction persists the deformity is stabilized. 
Observations of such cases over 10 years have 


of fragments which had been fixed by metallic 
plates or pins, and the fixing screws or other 
fittings be torn from the plastic bone (Pig. 281). 
This reaction in the bone has been attributed to 
electrochemical changes between the bone and 
the metal. Though attempts have been made 
to check it by using metals considered free from 
this action, ray radiographic experience suggests 
that removal of the metallic support as soon as 
the radiograph shows bony union between the 
fragments, followed by a short period of im- 
mobility, would give the better results. 

CHARACTERISTIC CHANGES IN 

VARIOUS SKELETAL ELEMENTS 
EXHIBITING ABNORMAL PLASTICITY 

It is impossible in the brief time at my dis- 
posal to do more than indicate the characteristic 
deformities which arise from abnormal plasticity. 
Their significance (Braiisford, 1944) cannot be 
discussed. 

The Skull. — ^The most important of the 
pressure deformities is that referred to as the 
basilar impression — ^it is most commonly associ- 
ated with Paget’s disuse and has been said to 
be associated with the carrying of heavy weights 
on the head. 

The Spine. — ^Localized plasticity of the 
vertebral column as the result of injury or disease 
comes m be associated with compression myelitis. 
Scoliosis and kyphosis and kyphoscoliosis are all 
eventually associated with moulding and con- 
densation of compressed bone. 
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Biconcave compression of the vertebral bodies, 
unul they simulate fish vertebra:, with relative 
expansion of the discs, is seen more commonly 
in osteogenesis imperfecta, the various types of 
rickets, osteomalacia, and hyperparathyroidism. 

The Pelvis. — Besides the complicated dis- 
tortions of the plastic pelvis such as wc see in 
osteogenesis imperfecta, Paget’s disease, and 
osteontalacia, localized sites of osteochondritis 
occur in the neural arch of the 5th lumbar. This 
may be associated with the progressive deformity 
of spondylolithesis, as was seen in the specimen 
which used to be in the Hunterian collection. 
Protrusio acetabuU, as we have seen, is due to 
gravitational strain on the head of the femur, 
against an acetabulum the pelvic wall of which 
has been softened as the result of post-traumatic 
inflammatory changes and subacute arthritis — 
particularly post-menopausal arthritis. It also 
occurs in Paget’s disease of the pelvis. 

Limb Bones. — The chief deformities of the 
limb bones are those associated with an increase 
in the curvature producing alterations in the 
normal angles of the bones and joint surfaces. 

CONDITIONS ASSOCIATED WITH 

REDUCTION OF NORMAL BONE 
ELASTICITY 

In Albers-Schonberg’s disease, certain forms 
of Paget’s disease, and secondary carcinomata of 
the skeleton, though the affected bones arc 
abnormally dense from their increased mineral 
content, they appear to have lost the characters 
associated with normal fibrous bone and trans- 
verse fractures occur as the result of trauma 
insufficient to fracture normal bone. In tabes 
dorsalis, though the bones appear to be of normal 
radiographic appearance, they often exhibit an 
unusual fragility and comminuted fractures occur ; 
the lack of muscular protection is probably a 
feature in these cases (Brailsford, 1941). 

LOCALIZED PLASTICITY OF BONE 
DUE TO TRAUMA 

When a bone is subjected to persistent ab- 
normal strain, reactive inflammatory changes are 
incited, localized softening of the bone occurs, 
and pressure deforms the plastic bone. This 
phenomenon is seen more commonly perhaps 
in the spine than in any other region. In any 
occupation, particularly in young individuals 
with incomplete ossification, which necessitates 
continuous bending, compression is exerted on 
the anterior aspects of the dorsal spine. With 
the healthy individual physiological periodical 
reshuffling adjusts the tissues and no harm is 
produced, but in the debilitated and fatigued 
person such reshuffling is diminished or even 
abolished. Consequently the pressure becomes 
continuous and reactive inflammatory changes are 
induced in the tissues under compression. Some 
localized decalcification with plasticity remits. 
Later re-ossification fixes the deforrnity. 
tinned pressure leads to condensation of the 


opposing bony surfaces and ossification of 
the adjacent ligaments — Nature’s method of check- 
ing ffle growth of the deformity. Any lesion, 
whether it be developmental, traumatic, inflam- 
matory, or neoplastic in origin, which alters the 





Fig z 82 — Scoliosis with marked Jippmg of the vertebral 
bodies m the concave aspects of the curvature. 


normal alinement or balance of the skeleton, will 
cause abnormal strains to be placed on some 
structure; sooner or later this will show the 
reactive changes detailed above (Fig. 282). With 
the young person no disability or reactive changes 
on the radiograph may be detected because of 
possible physiological compensations, but as the 
strains of adult life begin to mount, symptoms 
develop and serial radiographs show a progressive 
change. A good instance of this is the young 
patient who develops a pneumococcal arthritis 
of one hip-joint which goes on to bony ankylosis. 
After a year or so he has accustomed himself 
to the normal fixation and certain compensatory 
activities have developed, but in the late 20 s or 
early 30’s the opposite hip-joint, which was 
normal, will show abnormal moulding of the 
roof of the acetabulum and later some condensa- 
tion of the subarticular bone. Within a few 
years atrophy of the superior articular cartilage 
will be apparent, followed by the progressive 
development of osteo-arthritis — a very serious 
surgical problem in so young a person. 

PLASTICITY AND OSTEOCHONDRITIS 

Most of the secondary and some of the 
primary ossific centres develop the changes 
which have been included under the general 
heading osteochondritis. In the initial stages 
of the condition, when associated with necrosis 
of well-formed ossicles, the young bone develops 
an increased density and friability. As a result 
the affected bone is crushed or fragmented, but 
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its articular cartilage is apparently spared 
283). Later the interstices between the frag- 
ments appear to be infiltrated with living tissue 
which brings about gradual absorption of all the 
mineral matter from the fragments {Fig. 284). 
During the whole of this phase the affected bone 
is plastic and can be deformed by presstire from 
adjacent bones. But the necrotic fragment is 
not the only bone which is affected. Reactive 
inflammatory changes occur in the adjacent living 
bone. It is decalcified, apparently at the expense 



Fig. 283. — Active plastic phase of Legg-Penhes’ 
disease of the femoral capital epiphj’sis. 


immobilization. For the condition known as 
Legg-Perthes’ disease I draw up the following 
time table from a study of the serial radiographs 
of a large group of cases. 



Fig. 2S4. — Same patient as in Fig. 283, fifteen months 
later, showing further compression of plastic bone and 
some absorption of calcium. 


of the dead fragment, and it also becomes so 
plastic that it can be deformed by pressure. 
As the dead fragment is progressively decalcified 
and reconstituted, the adjacent bone recovers 
its calcium and normal characters, but any 


It shows that for upwards of 3-4 years 
the bone exhibits abnormal plasticity. Until the 
last dense island has been absorbed this plasticity 
will permit of deformity by pressure. In certain 
other sites, such as the infant scaphoid and the 


Onset of Radiographic Appearances in Legg-Perthes’ Disease 


Radiographic Appsarances 


Age of Lesion 
Judged fro.m 
Onset op First 
Symptoms 


Condition or 
THE Bone 


1. An increase in the density of the femoral capital epiphysis 

2. A relative increase in the joint space 

3. Osteoporosis of the diaphysis 

4. Compression and impression fractures of epiphysis 

5. Appearance of fragmentation 

6. Compression and flattening of fragments 

7. Gradual absorption of the dense fragments 

8. Compression and expansion of the proximal end of the 

diaphysis 

9. First appearance of regeneration in the epiphysis in which 

dense fragments are undergoing absorption 

10. Absorption of the last dense nucleus, and the appearance 

of a circumscribed area of osteoporosis in its place 

11. Increased deposition of calcium and obliteration of the 

osteoporotic zone in the diaphysis 

12. The epiphysis assumes the radiographic appearance of a 

normal bone 


2-3 months 


13-18 months 


1 1-4 years 


\ During or after 
J the 4th 


Becoming plastic 

Plastic 

Plastic 

Consolidated 


deformity produced during the plastic stage is 
fixed. It will be obvious therefore that if we 
are to avoid deformity, and the subsequent series 
or changes leadmg to osteo-arthritis, we must 
protect the plastic bone from any pressure. As 
^ sequence of changes which 

such bones undergo have a time table which 
permits us to arrange for the necessary 
VOL. xxxn-— NO. 127 


vertebral body, the time table is speeded up, 
and within i-i| years the affected bone has been 
sufficiently reconstituted to permit of normal 
function. The cause for these localized lesions 
of osteochondrosis is not definitely known. 
Trauma and embolism have been suggested 
amongst other things. Undoubtedly trauma can 
produce avascular necrosis of fragments of bone. 
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through butter, because of the superincumbent to four years, the necrotic fragment should be 
weight of the trunk on the pin (Fig. 287). Many removed as soon as detected. This opinion I 
disasters of this type have been used to illustrate had formed from a study of several hundred cases 



A B 


Fig. 287. — A, Radiograph shomng pinning of neck of femur three months after insertion of pm. Radiograph interpreted 
as showing union of fragments. Function permitted. 8, Same patient. Note the wide excavation of the plastic bone 
of the femoral neck and displacement of fragments and pm. 

the changes in avascular necrosis. Similar of osteochondritis associated with and without 
disastrous sequels have followed — rehabilitation avascular necrosis. 

of a dislocation of the hip-joint in which radio- In the preparation of this paper I again 
graphs three months after the injury have been studied the lectures of Hunter and I found he 
erroneously interpretated as normal {Figs. 288, had given us the explanation from his careful 





Fig. 288.— a. 



A B 

Reduced dislocation of hip-)oint. A little calcium below femoral neck. B, Same two years after 
showing disintegration. Avascular head fragment and much ectopic bone. ’ 


289). The possibility of progressive absorption 
in tabes shoidd be borne in mind {Fig. 290). 

In a previous paper I pointed out that unless 
the patient with an avascular fragment can submit 
to^ inmobilization until radiographs show recon- 
stitution of the fragment, i.e., upwards of three 


clinical examinations. He states “ When a piece 
of bone becomes absolutely dead, it is then to 
the animal machine as any other extraneous body, 
and adheres only by the attraction of cohesion 
to the machine. The first business of the 
machine, therefore, is to get rid of this cohesion 
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and discharge it. For affecting this separation 
there are several natural and successive operations 
going on. The first effect of the stimulus is on 



FiO. 289. — Marked compression deformity of fenioral 
head and neck foilowinB surgical manipulation and reduc- 
tion of congenital dislocation 





iJie surface of the living bone which becomes 
inflamed ; whether new vessels are formed, or 
the old ones become enlarged is undetermined ; 
but by injecting the surface of the part it appears 
eventually much more vascular than the other 
parts. The surrounding parts also inflame, as 
tlie periosteum and cellular membrane, and 
often take on an ossific inflammation. This 
produces another process ; first, absorption of 
the earthy matter, and all the surface between 
the living and dead parts of the bone become as 
soft as if steeped in acid, while the dead part 
remains as hard as ever. To complete the separ- 
ation,- the absorbents continue their office and 
absorb the living parts also ”. These findings 
of Hunter are confirmed by my radiographic 
investigations. 

Had his teaching been fully appreciated, 
recent faulty interpretations would have been 
avoided and patients have been spared some of 
the disasters attendant upon necrotic bone. 

In the question of the dead bone remaimng 
“ as hard as ever ”, Hunter was considering the 
question of the sequestrum in sepsis. In aseptic 
necrosis it apphes only for a short time, as will 
be apparent from the radiographic evidence of 
collapse and friabihty of the dead fragment 
within a few months of its death. More recently 



a case of tabes Note the development of the Charcot’s 
the fracture site. 
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Lcrichc and Policard have statedj Physiologic- 
ally dead bone, with dead cells, seems to have 
the same mechanical value as when it is living. 


induce reactive changes in the adjacent bone 
which lead to plasticity as a preliminary step to 
reconstitution and consolidation (Fig. 291, A, B). 



Fig. 291. — Radiographs showing reconstitution, consolidation, and growth of bone-graft replacing polycystic lesion. 
A (May s, 1938), Shows callus around fracture of lower third of graft (shaft of fibula) Decalcifieation of femoral shaft. 
B (June 4, 1944), Shows consolidation and growth of graft, which now equals the calibre of the femoral shaft. (Mr. 
A. M. Hendry’s case.) 


But as long as it is tolerated and as long as it is 
maintained in the organism, it seems to play the 
same mechanical part ”. This opinion is not 
borne out by radiographic evidence, for the dead 
fragment sequestrated by inflammatory changes 
retains its hardness and sharpness of outline, 
whereas the fragments tolerated tend to vmdergo 
progressive decalcification and softening, and 
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CONGENITAL DEFICIENCY OF THE PERICARDIUM ASSOCIATED 
WITH A BRONCHOGENIC CYST 

By N. LLOYD RUSBY 

PHYSICIAN TO OOT-PATIENTS, LONDON CHEST HOSPITAL ; PHYSICIAN, E.M S. THORACIC UNIT, HAREFIELD 

AND T. HOLMES SELLORS 


SENIOR SURGEON, LONDON CHEST HOSPITAL ; 

INTRODUCTION AND 

In the year 1788 Matthew ’Baillie opened the 
chest of a man of about 40 years and saw a naked 
heart lying in the left side of the chest. In 
reporting this case in 1793, Baillie gave the first 
authentic account of congenital deficiency of the 
human pericardium, a condition so seldom 
encountered that even to-day it can be truthfully 
described in BaiUie’s original words as “ one of 
the deviations from the ordinary structure of an 
animal in which nature has been most sparing 
Some earlier examples of the condition have 
been reported, the first by Realdus Columbus 


SURGEON, E.M.S. THORACIC UNIT, HARERELD 

mSTORIAL SURVEY 

in 1559 (Curling, 1839), and others by Littre in 
1712 and Vieussens in 1715. Vieussens des- 
cribed the findings at autopsy upon a soldier, 
aged 35, who had two hearts, one of which was 
devoid of pericar^um. Upon the validity of 
many of these earlier case reports (which can be 
found summarized in the publications of Otto in 
1831 and Curling in 1839) doubt has been cast by 
anatomists on the grounds that they were examples 
of diffuse adhesive pericarditis and not of genuine 
pericardial deficiency. Baly reported another 
case in 1850 in a young man in whom autopsy 

23A 
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^sclosed the heart lying in the left pleural cavity 
invested by the visceral pleura. Four years 
later Bristowe (1854) published another case of 
a male aged 28 in whom the heart and left lung 
occupied a common serous cavity. Peacock, in 
the second edition of his Malformations of the 
Human Heart (1866), was familiar with the 
publications of Baillie, Curling, and Baly cited 
above, and had himself observed an example in 
a man aged 75 who had died of aortic valvular 
disease. The heart lay in the left pleural cavity 
adherent to the left lung. In contrast to the 
foregoing examples of complete absence of the 
pericardium, Powell in 1869 recorded the inter- 
esting finding of a partial deficiency. The 
patient died from spontaneous pneumothorax 
on the left side, and post-mortem examination 
disclosed air not only in the pleural space but in 
the pericardium also, the two serous sacs com- 
municating through a small opening with a 
smooth edge lying above in the left lung root. 

During the next 40 years other cases were 
placed on record, and Ebstein in 1910 compiled 
32 examples up to that time. In 1925 Moore 
undertook a comprehensive study of the available 
medical literature and collected 64 recorded 
cases, obtaining access to the protocols of 42 of 
them. They had all been discovered accidentally 
at autopsy. 

A careful search of the literature since the 
publication of Moore’s paper has brought to 
light 15 further examples occurring in man, all 
of them, with 2 exceptions, being chance findings 
post mortem. These two exceptions have been 
provided by Ladd (1936) and Dahl (I 937 )' Ladd 
operated upon a left-sided diaphragmatic hernia 
in a 2-year-old girl, using an abdominal approach. 
Through the hole in the diaphragm he saw that 
the heart was without a pericardium, but the 
existence of a rudimentary tag at the base could 
not be excluded. King (1942). states that he has 
had a similar experience, but gives no details. 
Dahl inferred the presence of a communication 
between the pericardiiun and left pleural space 
during artificial pneumothorax treatment for 
pulmonary tuberculosis in a man aged 20, from a 
radiograph taken soon after the induction, which 
revealed a pneumopericardium' in addition to a 
left pneumothorax. 

We are prompted to place another example 
on record not so much on account of the abnormal 
pericardium, but because it was found together 
with an unusual developmental anomaly of the 
lung, an association which may shed some light 
upon the mechanism of the occurrence of partial 
deficiency of the pericardium. The case we are 
about to describe is the first to be directly 
approached and closely studied during life. 

CASE REPORT 

History. — K. M. O’L., female, unmarried, aged 
19, attended the Out-patient Department of the 
London Chest Hospital on Aug. 9, 1940J complaining 
of pain in the upper part of the left side of the chest 


for the past six months. It was described as a dull 
*2 respiration. An unusual degree 
ot breathlessness had been experienced during fairly 
strenuous exertion, but in the ordinary way her 
breathing had been unremarkable. She had lost 
S lb, m weight in the preceding three months. There 
were no other symptoms : no cough and no sputum. 
General health was good ; she felt full of energy ,• and 
naa been able to do her secretarial work without 
discomfort. 

Past medical history had been completely unevent- 
ful and the family record was good. 

- On E.\-amination.— Well-built, healthy looking 
girl. No clubbmg of the fingers and no glands 
palpable. Apex beat in the normal situation. Faint 
pulsation could be felt in the 2nd left interspace 
near the sternum. A soft systolic murmur was heard 
at the apex and a coarser bruit at the pulmonary area. 
The pulmonary second sound was accentuated and 
reduplicated. Blood-pressure was 112/72 and equal 
in the two arms. 

Movement of the left upper part of the chest was 
defective ; there was some impaired resonance in the 
2nd and 3rd left interspaces close to the sternum 5 
and the breath-sounds on the left side below the 
clavicle were harsh. No adventitious sounds were 
heard and there were no physical signs in the chest 
behind. Other systems were normal. 

Radiology : Anteroposterior X-ray picture of the 
chest {Fig. 292) showed a globular shape of heart 
with a curious thumb-shaped opacity with a smooth 
outline spreading out from the mediastinum in the 
neighbourhood of the pulmonary artery. A left 
lateral view {Fig. 293) showed this opacity to be 
anterior in position. 

A provisional diagnosis of a pulmonary cyst or 
mediastinal tumour was made and the patient was 
admitted for further investigation on Aug. 30, 1940. 

Temperature was normal except for an occasional 
ascent to 99° F. ; pulse-rate ranged from 80-90 per 
minute ; respiration rate was 20. 

Fluoroscopy : The mass pulsated, but was dis- 
tinct from the aorta. It was closely related to the 
pulmonary artery. There was no enlargement of 
any of the individual chambers of the heart. 

A kyniogram confirmed the pulsation of the mass. 

Electrocardiogram showed normal curves. 

Other tests such as blood Wassermann reaction, 
Friedman test, and blood-count were unhelpful. 

When the bombing of London started the patient 
left hospital before investigations were completed. 

She attended the Out-patient Department during 
the winter of 1940-41, and in November, 1940, she 
returned to work. There was slight unproductive 
cough The pain in the chest sometimes radiated 
dovm the inner side of the left arm. Breathlessness 
was unchanged and she had gained 2 lb. in weight. 
Physical signs and radiographic appearance were the 


same. 


She continued thus until July, 1941, when the 
pain increased in severity and penetrated to the back ; 
she experienced “choking sensations”, and there 
was some failure of the general health. There was 
no alteration, however, in the physical findmgs, and 
the X-ray picture showed no increase in the size of 

the tumour. . . i,. 

As subsequent mvesbgations shed no further lignt 
upon the aetiology of the condition, the decision to 
explore the chest by thoracotomy was reached. A 
pr&minary pneumothorax was induced upon the left 
side and a radiograph {Fig. 294) showed that the lung 
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had collapsed and that there was air in the pericardium 
as well as in the pleural space. The full sigmficance 
of this observation was not appreciated at the ume 
and the operation was undertaken as planned. 


The most obvious part of the pericardial deficiency 
tvas above the level of the pulmonary artery m the 
region of the superior mediastinum, and through this 
opening the hand was gently passed into the right 




Fig. 291. — Anteropostenor X-ray picture of the chest 
shonmg an unusual shadow lying on pulmonary artery, 
and a ‘ globoid ' type of heart outlme. 


At Operation (Aug. 7, 1941). — ^At the Thoracic 
Unit, Harefield. Anesthetic by Dr. Parry Brown — 
evipan, intratracheal gas-oxygen, followed by cyclo- 
propane with controlled respiration. 

Left submammary incision. The chest entered 
along the 4th interspace anteriorly, with division of 
the 4th costal cartilage. 

The first glimpse inside the chest was remarkable 
for the appearance of a dark red triangular mass moving 
back and forwards in the mediastinum (Fig. 295). 
This was the uncovered auricle, which protruded in a 
tongue-like manner through an opening in the peri- 
cardium with each pulsation of the heart-beat. The 
lung lay collapsed and free from adhesions in the 
paravertebral gutter ; it was normal in shape and in 
the arrangement and distribution of its lobes. 

Lying on the lung was a cyst about the size of a 
bantam’s egg, with a flat pedicle which arose from the 
left pulmonary artery. The pericardium was absent 
over a limited area, and when the cyst was lifted 
upwards it was seen that with its pedicle it accurately 
filled in the deficiency in the mediastinum. The 
cyst proper fitted into the superior mediastinum with 
two small projecting tags or ears lying flush with the 
upper border. The pedicle and sUght downward 
flap fitted over the auricle and presumably this was 
the position maintained in life until the induction of 
the pneumothorax. 

The left pulmonary artery was unduly large, with 
a curve whose convexity faced upwards, forwards, 
and ouuvards. Across this vessel at the point where 
It would normally be covered by pericardial reflection, 
the attachment of the cyst united in the form of a band 
about 2 or 3 mm. in thickness. No communication 
of any part of the cyst attachment with the bronchial 
tree could be established. 


Fig 293 — Lateral picture of fig. 292. 



Fig. 294. — radiograph taken after induction of left-sided 
pneumothorax. Air is also seen in the pericardium. 


side of the pericardial sac beyond which parts of the 
inner aspect of the right chest wall could be palpated. 
There was no communication between the pericardium 
and Ae right pleural cavity. The lower part of the 
left side of the pericardium was intact and this preven- 
ted the ventricles from being dislodged into the left 
pleural sac. Actually during manipulation the heart 
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surface the head of the embryo becomes bent 
over and the enlarging pericardial cavity in the 
f5-mm. embryo sweeps ventrally and bac^vards 
to lie imder the fore-gut at the site of the primitive 
pharynx. This also implies that the pleural 
canals connecting the pericardium with the 
peritoneum no longer run in a straight line fore 
and aft : the front ends of the tubes curve 
fonvards and ventrally to reach the pericardium. 

At the tail end of the heart sac a thickening — 
the septum transversum — has appeared and 
vascular elements developing in its substance 
include the sinus venosus. The vessels that go 
to form the sinus venosus consist of the umbilical 
and wtelline veins and more laterally the ducts 
of Cuvier. The ducts of Cuvier are formed by 
the junction of the anterior (primitive jugular) 
and posterior cardinal veins and they play an 
important part in the closure of the pericardio- 
pleural channels at a later date (,Fig. 297). At 



Fig. 297.— -Diagram of primitive venous system. Duct 
of Cuvier in black. 


this stage they run on the lateral side of the coelom 
from the dorsal to the ventral surface of the 
embryo, but later as the head end of the embryo 
continues to develop rapidly they take a more 
oblique course and reach the sinus venosus, 
moving headwards and ventrally. 

An early sign of the respiratory system is a 
groove in the floor of the fore-gut at the posterior 
end of the pharynx at the site where the sixth 
arches will shortly develop. By the time that 
the embryo has reached a 3-mm. to 4-mm. size 
the earliest rudiments of the lung appear as buds, 
and as these expand in the only direction possible 
to them, namely, laterally, they come into contact 
with the pericardio-peritoneal channels. The 
lungs grow into these future pleural sacs and 
bulge them outwards, but a centrifugal expansion 
is hindered by certain structures with which the 
growmg lungs come in contact. Dorsally the 
body wall and caudally the septum transversum 
act as barriers, so that expansion occurs mainly 
m the ventral and head directions. This enlarge- 
ment necessitates the formation of relative folds 
at the front and back ends 
ot the canal between peritoneum and pericardium, 
structures that may be designated as the pleuro- 
peritoneal and pleuro-pericardial membranes 


respectively. The 5-week embryo is at this stage 
about 8 mm. long. 

The pleuro-pericardial area is important, and 
it will be noted that the duct of Cuvier is in 
lateral relation to the canal at this stage (Figs. 
298, 299). The duct lies at the head end of the 

GUT 
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Fig. 298. — ^Viewinto the embryonic pericardium with 
the anterior wall cut away. Arrow lies in the right pleuro- 
pericardial channel (iter venosuxn). 



developing lung bud and is separated from the 
fore-gut elements by the coelom it projects 
into the pericardial sac to form a curved ridge on 
which a papillary projection (pulmonary ridge of 
Mall) develops. The opening between the 
pleura and pericardium has been given the name 
of the foramen or iter venosum of Lockwood, and 
the final closure of this foramen will lead to the 
isolation and separation of the two coelomic 
elements. 



The next point to consider is the direction 
and extent of the expansion of the developing 
lung. To grow forwards the Itmg has to pass 
behind the duct of Cuvier before it can expand 
adequately ; it would be impossible to the 
future lung apex to force its way mesially to the 
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duct unless the duct itself showed some abnor- 
mality. Consequently the lung tissue forming 
to the head end of the main bronchus lies lateral 
to the duct of Cuvier, which becomes driven 
inwards and ventrally against the pericardio- 
pleural canal or iter venosum. Finally by a process 
of elongation and pressure the iter is closed and 
the pleural sac separated from the pericardium 
(6-week embryo 12 mm. long). 

During the closure of the iter venosum the 
pulmonary ridges which lie over the ducts of 
Cuvier lose their original curved course and 
become strained together obliquely. The ridges 
meet centrally at the mesodermal stump which 
represented the dorsal mesocardium and is 
continuous dorsally with the mediastinum. In 
this way the pericardium and pleural caviues 
become separated. 

DISCUSSION 

Complete or partial deficiency of the peri- 
cardium not uncommonly occurs alone ; yet the 
discovery of associated congenital abnormalities 
is a feature of many of the recorded cases. 

Keith (1912) was puzzled to explain on an 
anatomical basis the anomaly found in the 
museum specimen previously described by 
Curling (loc. cit.) until he was dissecting a group 
of malformed foetuses, two of which displayed 
the condition. From a study of these specimens 
he concluded that the anomaly resulted from the 
lung bud growing within and expanding the 
commimication between the pericardium and 



Fig. 300. — Diagram to illustrate the position of the iter 
venosum of Lockwood. Heart viewed from the left. The 
phrenic nerve is the anterior boundary. The pulmonary 
artery and superior vein lie posterior. {After KeuJu) 

pleura, for this communication lies immediately 
ventral to the point at which the lung bud appears 
(Fig. 300). He pictured the condition as a 
dilatation of the pleuro-pericardial foramen, a 
foramen which in the ordinary way closes com- 
pletely, and in a later work (Keith, 1933) refers 
to it as a “ patency of the iter venosum of 
Lockwood ”. Keith’s contention as to the 
mechanism of the production of partial peri- 
cardial deficiency was challenged by Risel in 1912 


and by McGarry in 1914. Risel observed 3 
examples in newly-born infants, all of them 
showing multiple abnormalities which included 
in every case a retromediastinal bulge of peri- 
toneum and a diaphragmatic hernia on the left 
side. The pericardium was partially lacking on 
the left side in every instance and on the right 
side also in one of them. He ascribed the primary 
cause to a persistence of the neurenteric canal. 
McGarry attributed the abnormalities discovered 
in his case, which included besides the pericardial 
deficiency a ventral hernia, left inguinal hernia, 
double femoral herm’m, and a malposition of the 
colon with a free mesentery, to a general disturb- 
ance of the developing ccelom. He assumes that 
at some stage in the course of its development 
the coclom may be sensitive to injury, and attri- 
butes the almost universal occurrence of partial 
pericardial deficiency on the left side to the 
asymmetry of the liver which, in combination 
with the rotation of the organ during development, 
places a greater tension on the left pulmonary 
ridge. These hypotheses are both of a general 
character and have been based upon limited 
findings in a small number of cases. They 
are satisfactory in so far as they explain the par- 
ticular character of the associated lesions, but are 
not applicable to the findings of other workers in 
which pericardial deficiency was found alone or 
in combination with other defects unrelated to the 
ccclom. Moreover, Risel’s argument, in par- 
ticular, takes no account of the preponderance 
of left-sided lesions. A right pericardial 
deficiency has only been recorded on four occa- 
sions in man : in three of these (Risel, 1912 ; 
Beck, 1931 j and Chiodin, 1932) the abnormality 
was also accompanied by a left-sided deficiency, 
while in Egbert and Little’s case ( 1935 )) which is 
unique, the left half of the pericardiurn was 
intact, but the right half was almost eritirely 
missing, with the heart and right lung occupying 
the same serous cavity. _ . 

It is clear, therefore, that a working hypothesis 
must not only explain how the pericardium comes 
to be lacking, but must also show why its occur- 
rence on the left side is so preponderant. K^t^^ 
supplies a partial answer to the first point and ms 
description of the foramen as a patency of the 
iter venosum is probably correct. It is difficult, 
however, to agree with him in placing the mam 
responsibility upon the developing lung bud, and 
in order to envisage both how the iter venosum 
remains patent and why it occurs usually on the 
left side it is necessary to turn to the ‘ vascular 
atrophy theory” put forward by Perna (1909) 
and Plaut (1913). These authors maintain that 
if the normal atrophy of the left common cardinal 
vein was premature then an incomplete develop- 
ment of the associated pleuro-pericardial mem- 
brane might result from a deficient blood-supply. 
When the structures which develop from the 
duct of Cuvier are considered it will be seen that 
on the right side its persistence as the wide-bore 
superior vena cava will ensure that the iter 
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venosum on that side will close and only excep- 
tionally will it permit a patency of the pleuro- 
pericardial canal. On the left side, however, 
atrophy of the duct is the normal procedure. 
Part of the superior intercostal vein is its first 
definite representative : it then dwindles to a 
remnant which lies in the vestigial fold of Mar- 
shall, stretching between the pulmonary artery 
and the superior pulmonary vein, to end as the 
oblique vein of Marshall, a variable structure 



represemed ii\ black. 


which lies over the posterior aspect of the left 
auricle and enters the coronary sinus {Fig. 301). 
As Keith has pointed out, a failure of the iter 
venosum to close will result in the adult in a 
communication between the pericardial and 
pleural cavities ventral (anterior) to the remnant 
of the duct of Cuvier and will be limited by the 
extent to which the pericardium has developed 
at the time at which closure fails to take place. 
Thus, the size of the communication between 
pericardium and pleura will be determined by 
the stage of development reached when the left 
duct of Cuvier atrophies. An important finding 
is that of Niccoli (1929), who noted an associated 
absence of the coronary sinus and therefore gives 
anatomical support to the above hypothesis. 

In view of the intimate relationship which 
exists between the limg bud and the duct of 
Cuvier, it would be possible for an early atrophy 
of the duct to lead to a disturbance of the develop- 
ment of the lung bud on the same side. In some 
of the published accounts this was found to be 
Ae case. For example. Watt (1931) found that 
in his case the left lung had four lobes, while 
Chiodin (1932) found a right lung divided by 
fissures into “ pseudo lobes Again, Risel 
(1912) described pulmonary abnormalities in two 
of his cases. In the course of its development 
the duct of Cuvier comes to lie at the head end of 
the growing lung bud, which in order to grow 


forwards and expand has to pass behind the duct. 
It would be difficult for the future Itmg apex to 
force its way through to the mesial side of the 
duct unless the duct itself were abnormal. 
Premature atrophy might enable this to occur. 
If the portion of lung bud so isolated continued 
to develop normally the result would be an extra 
lobe and one that would be ideally placed to pass 
through the opening of the pleuropericardial 
canal and come to lie within the pericardial cavity 
as has been described. If, on the other hand, 
normal development of the migratory part of the 
lung ceased at this point it would be well in keep- 
ing with current theories regarding the aetiology 
of lung cysts (Sellors, 1937) to imagine that the 
outcome would be a solitary cyst composed of 
bronchial elements and of approximately the 
same size as the opening into the pericardium — 
in other words, a cyst having precisely the 
characteristics and disposition of the one which 
was found in our patient. 

A discussion of this condition would be incom- 
plete without reference to the function of the 
pericardium and the significance of its absence. 
There have been several series of experiments 
conducted upon animals which have a bearing 
upon this point. Kuno (1915) found that open- 
ing the pericardium in dogs allowed of a larger 
output of the left ventricle on account of increased 
diastolic excursion. Parlavecchio (1909) con- 
cluded that the chief consequence of the operation 
was hypertrophy of the left ventricle. Carleton 
(1929) found that removal of the pericardium 
caused no alteration in heart rate or blood- 
pressure in cats. Radiographs were taken, and 
these showed that the cardiac shadow was 
permanently enlarged owing to dilatation and 
not to hypertrophy. He concluded that a 
restraining action is exerted by the pericardium, a 
restraint which is relative and not absolute, and 
thus disagreed with Barnard (1898), who main- 
tained that the pericardium is an inextensible 
membrane. 

A study of the literature indicates that in the 
human subject absence of the pericardium is 
without significance. Barsoum (1935) alone 
attributed the cardiac dilatation and insufficiency 
from which his patient died to an absence of the 
pericardium, which was almost total, while in 
Boxall’s case (1887) a partial deficiency was 
responsible for a unique complication of the 
puerperium in a 28-year-old woman in whom 
three days after delivery the heart herniated 
through the foramen and thus caused death. 
Grant (1926) has investigated the literature with 
a view to determining the effect of pericardial 
deficiency upon heart size, and concluded that 
although the pericardium might support a 
dilating heart in such abnormal circumstances 
as asphyxia by drowning, it plays no part in 
preventing overdistension, and its absence is not 
a factor in causing cardiac enlargement. 

A noticeable feature of many of the cases 
reported in the literature is the accidental discovery 
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of this abnormality at autopsy on men of moderately 
advanced age who have led strenuous lives and who 
have died of a totally unrelated disease. 

It must be emphasized, however, that the 
presence of such an abnormality does increase 
the dangers attaching to certain respiratory 
diseases. Air or fluid in the pleural cavity on 
the same side as the pericardial deficiency might 
gain access to the pericardial cavity and if occur- 
ring in a tuberculous person would hamper 
treatment by pneumothorax as in Dahl’s case 
already cited. It is, however, in infecdon that 
that the danger is greatest. Southworth and 
Stevenson (1938) found in the cases cited by 
them that pneumonia had caused death in 19 
per cent, while in 27 per cent there was evidence 
of fresh pleuropericarditis. Should empyema 
occur, the risk to life is further increased. 

SUMMARY 

A case of pardal deficiency of the pericardium 
associated with a solitary bronchogenic cyst, 
both on the left side, occurring in a girl of 19, is 
described. This is the eighdeth case of peri- 
cardial deficiency to be placed on record ; the 
third to be recognized during life ; and the only 
one carefully studied at operation. 

The symptoms of which this padent com- 
plained can be attributed to the lung cyst, which 
was removed. An uneventful recovery followed, 
and good health has been enjoyed since operadon. 

The literature reladng to pericardial deficiency 
is shortly reviewed. 

An accoimt of the development of the peri- 
cardium and lung is given, and a possible 
mechanism for the occurrence of absence of 
pericardium is discussed in the light of previous 
theories which have been propounded. It is 
contended that the association of a limg cyst 
with a pardal left-sided deficiency of pericardium 
lends weight to the view that the latter defect 
is the result of abnormal development _ with 
premature atrophy of the left duct of Cuvier. 

The name given to this condidon by Keith, 
patency of the iter venosum, is believed to be 
accurate and it possesses the added advantage of 
according weU with the nomenclature in current 
use for other developmental abnormalides of the 
cardiovascular system. 

APPENDIX 

R. L. Moore in 1925 computed the total 
number of recorded cases of pericardial deficiency 
at 64. The 13 references marked with an asterisk 


contain the addidonal 15 case reports that have 
been found in the literature since the publicadon 
of Moore’s paper. 
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ACUTE APPENDICITIS AND THE APPENDIX MASS 

By a. g. McPherson and j. b. kinmonth 


This paper analyses 730 cases of acute appendi- 
citis treated in St. Thomas’s Hospital in the 
period 1937-1942 inclusive. In general, we have 
considered the cases under the same grouping as 
two similar analyses of St. Thomas’s Hospital cases 
made in 1903 and 1932 (Wallace and Sargant, 1904; 
Sworn and Fitzgibbon, 1932). Interesting com- 
parison over this 40-year period is thus possible. 

This series includes only definite cases of 
acute appendicitis, all doubtful cases have been 
excluded. In cases submitted to early operation 
clear naked-eye evidence of acute inflammation 
was the criterion taken, microscopical evidence 
alone of inflammation was not accepted. In the 
cases of masses where immediate operation was 
withheld, only those cases in which there seemed 
to be no reasonable doubt as to the diagnosis have 
been accepted. The majority of the cases in 
this group later submitted to interval operation 
showed clear evidence of previous appendicitis. 

Explanation of Grouping. — The cases have 
been divided into three groups : (i) Simple 
appendicitis (2) Appendicitis with diffuse peri- 
tonitis •, and (3) Appendicitis with mass ; and it 
is necessary to define what we mean by these 
terms. By simple appendicitis we mean that 
disease is limited to the appendix or only a local- 
ized peritonitis has occurred. Appendicitis with 
diffuse peritonitis is a diagnosis arrived at in part 
from operative findings, but since it is frequently 
impossible to tell the precise extent of peritonitis 
at operation without a dangerously extensive 
exploration, pre-operative physical signs such as 
rapid pulse, diffuse tenderness, and extensive 
rigidity have also been taken into account. 

We mean by appendicitis with mass, a clinical 
condition where in addition to the signs and 
s^ptoms of appendicitis, a mass in the right 
iliac fossa has been palpable without anaesthesia. 
It has appeared to us from a study of the literature, 
that in those clinics where routine immediate 
operation is practised, no particular point is made 
of lool^g for a mass, whereas at this hospital 
where it is the practice to treat appendix masses 
expectantly, the surgeon takes special pains to 
ascertam, in cases where a mass might be expected, 
if one is in fact present. Since this may require 
prolonged gentle palpation, particularly where 
rigidity is present, it seems that many cases with 
mass will not be discovered unless the surgeon 
has this in mind. 

There is litde reference to the term ‘ appendix 
mass in the literature and frequently it is con- 
tused with Ae term ‘ appendix abscess ’. It is true 
that a certain number of masses will contain some 
pus or that they may on occasion become frank 
abscesses, but nevertheless the terms are not 
synonymous. We mean by ‘ mass ’ a palpable 
lump surrounding an inflamed appendix, and 


this certainly in the early stages, as we know from 
cases which have been operated on at this stage, 
consists of an inflammatory mass of mdematous 
adherent tissues, the appendix itself being sur- 
rounded and walled off by swollen and oedematous 
omentum, mesentery, and coils of bowel. ^ 

Management of Acute Appendicitis. — 
There is no general agreement as to the manage- 
ment of acute appendicitis, although it is agreed 
that early cases should be operated on. For the - 
rest there are two schools, the immediate opera- 
tion school and the expectant treatment school. 
Among those who advocate expectant treatment 
the indications are not always the same and 
therefore it is necessary to show which type of 
case has been treated conservatively in this series. 
In this series early cases have been treated by 
immediate operation. In later cases, over 48 
hours, the patient’s general condition has been 
carefully assessed and a mass looked for. The 
presence of a mass indicates an attempt on the 
part of the peritoneum to localize the infection, 
and if this attempt appears to be succeeding, 
interference has been regarded as meddlesome, 
and as long as there has been no evidence suggest- 
ing that localization has failed the case has been 
treated conservatively. It will be seen that 
operation has only been witheld where there was 
evidence of satisfactory localization, and we would 
emphasize that the clinical findings, rather than 
the length of history, decide the management. 
If there has been evidence suggesting a spread 
of infection in the peritoneum, or if the patient 
was admitted with frank diffuse peritonitis, 
operation was advised. This conservative treat- 
ment is not to be confused with the Ochsner 
treatment applied to cases with general peritonitis. 

Treatment of ‘ Mass Cases ’. — Cases 
with a mass and treated expectantly are put to 
bed in low Fowler’s position, no sedatives, 
enemata, or aperients are allowed, fluids (in small 
amounts only) are given by mouA, and the half- 
hourly pulse-rate is charted. Indications for 
abandoning conservative treatment are as follows ; 
rising pulse or persistently elevated pulse-rate 
(more Aan 100 ) ; increasing signs or symptoms 
suggesting a spread of infection ■, at a later stage 
abscess formation j and very occasionally a 
failure to resolve. 

Conservative treatment is not advised for 
children, the aged, or in pregnancy, unless a very 
firm and localized mass is present on admission, 
and this is tmeommon in these types. 

Interval appendicectomy, three months after 
resolution of the mass, is recommended for those 
cases which have settled down satisfactorily under 
conservative treatment. Exception is made only 
for patients where age or general condition is 
such as to contra-indicate abdominal operation. 
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Peritonitis.— Cases admitted 
with diffuse pentonms are treated by early 
appendiccctomy. If there is any delay its object 
IS to improve the patient’s condition by general 
means, such as intravenous saline or nasogastric 
suction, preparatory to operation. 

GENERAL CONSIDERATIONS 
Age.— In the present series ages range from 
2_. to 82 years. 302, in which the age 



S to mass formadon 

Shows a much higher 
mortality-rate in older people. ” 



Fig 30a — Age incidence of all forms of appendicitis 
compared with that of normal population o — o, Appendi- 
citis, X-— X, Normal population. 

incidence for all cases is compared with that of 
the normal population, shoivs a preponderance 
of cases in the second and third decades of life. 


Fio 303. — Relative incidence of different forms of 
appendicitis, o — o, Simple appendicitis , o — o, Appendt- 
C'tis with peritonitis, X — x, Appendiv mass 

Sex. — There were 446 males and 284 females. 
It is important to note the preponderance of one 
or other sex if comparison is to be made with 


Table J. — Incidence related to Length of History 



I Day of Illnfss 


1 

1 1st 

j 2nd i 

j 3rd 

1 4 th 

5th 

6th 

7th 

1 8th 

[ 9 th 

io*-i 4 th 

[ Over 14th 

All cases 

356 ! 

IS2 

j 

76 

i 

41 

1 

17 

IX 


9 

5 

! 

28 

8 

Simple acute appendix 

336 1 

1 

143 

17 

7* 

0 

I i 

5*i 

I 




Appendix with penton- 









lUS 

i 17 I 

1 24 

1 30 

7 

7 

0 1 

3 

8 


26 1 

i 


Appendix mass 


I s 

i 29 

17 

10 

10 j 

9 

5 

7 


* Two cases without mass or peritonitis, which were not operated upon, are included. 


This confirms the findings of other authors. 
Most cases of peritonitis and masses also occurred 
in these decades. Fig. 303 in which simple 
appendicitis, peritonitis, and mass cases are 
compared on a basis of incidence of each per too 
cases of all types, shows ; (i) a higher incidence 
of peritonitis at the extremes of life, and (2) a 


other series of appendicitis cases because the 
case mortality for the two sexes dilfers. Figures 
collected by Young and Russell (1939), show 
that the mortality-rate for females is about two- 
thirds that for males. In the present series the 
mortality-rate is 3-1 per cent in males and 2-5 
per cent in females. 



ACUTE APPENDICITIS 

Length of History {Table I).— In 28 per cent 
of patients there was a history longer tlian 2 days. 
The average length of history for the whole 
series was 2-4 days.. For all cases without a 
palpable mass it was only 1-42 days and for the 
mass cases 7-2 days. Table I shows the incidence 
on each day for the groups separately and com- 
bined. Table VIII shows that the mortality 
rises with increasing length of history. 



Details of the Three Main Groups in this 
Series. — There were 51 1 cases of simple acute 
appendicitis, 90 with diffuse peritonitis, and 129 
with a mass. 
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Tables II-IV analyse the groups separately, 
showing mortality, complications, and time in 
hospital. 


Table II. — Si.mple Acute Appendicitis 
Immediate Operation 


Day of 
Illness 

No, OF 1 
Cases , 

1 Mortality | 

Complications 

1st 

336 

Cases 

2 

Per cent 
0 -S 9 

1 26 

2nd 

143 

3 

2 IS 

' 17 

3rd 

17 

1 

5 88 

1 ^ 

4th 

6 

- 

— 

1 I 

5th and over ! 

7 

— 

— 

I 

Totals 

S09 

6 

I 17 

47 (9 13 pel cent) 


There were 2 cases of mild acute appendicitis described on 
admission as * settling ’ which were not operated upon. They 
are excluded from the above table. 

Average time in hospital, 12-6 days. 


Tab/er III.— Acute AEPENurcms with Dtefuse 
Peritonitis. Immediate Operation 


Day OF 1 No. OF 
Illness Cases 

Mortality 

Complications 

ISt 

17 

2 

4 

2nd 

24 

5 

5 

3rd 

30 

4 


4 th 

7 

I 

I 

5th and over 

12 

2 

3 

Totals 

90 

14 (is-6 per cent) 

20 (22 2 per cent) 


Average time in hospital, 30-3 days. 


Simple acute appendicitis is much the largest 
group. Masses occur rather more commonly 
than diffuse peritonitis. 

The mortality-rate in simple appendicitis is 
IT7 per cent, in contrast to 15-6 per cent in cases 
with diffuse peritonitis. Only i case in which 
a mass had been felt before operation died, giving 
a figure of o-8 per cent. No deaths followed 
interval appendicectomy. 

Conservative treatment was abandoned in 
31 cases and the reasons are listed in Table V. 
One case of appendix abscess, which was drained 
on the fourteenth day, died of reactionary hsemor- 
rhage. Two cases appear to have been operated 


AND 


Table IV. — ^Acute Appendicitis with Palpable Mass 


Settled with Expectant Treatment 

Requiring Early Operation 

Day of 1 

Illness 

Interval No 

Operation i Operation 

Appendicec- Drainage i Interval , , 

torny only Operation 

1st ! 

2nd 

3rd 

4th 

5th and over 

2 

13 • 

II 

6 

30 

1 1 

0 

3 

8 i 

6 

19 

I 

5 

6 
t 

ix 

I 

0 

^ i 

5 1 

0 

0 

3 i 

0 

0 

0 

1 

Totals 

62 

36 1 24 1 

^ 1 

4 

2 


Aver^; limTil, ^ O''® followed simple d 

Average time in hospital, 32 9 days. Complication rate, 8-2 per cent. 


of a fifth-day case. 
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upon without clear indication : in i case the 
clinical mass disappeared rapidly and operation 
was performed on the eleventh day ; appendicec- 
tomy proved very difficult owing to firm adhesions 
and the caecum was torn during the manipula- 
tions. In the second case, which was operated 
upon on admission, without definite indication, a 
very firm mass was found and cccliotomy only 
was performed. 

Table V. — Indications for Operation 
IN Cases with Palpable Mass 
ON Admission 

Caifi 


Diffuse peritonitis, immediate operation 6 

Deterioration during observation period 5 

Abscess present I 

Abscess developed during observation 
period 7 

Recurrent attack during ‘ interval * 4 

Age (child) i 

Uncertainty as to nature of mass 5 

None noted i 


Total jt 

Complications. — The complication rate is 
highest, as would be expected, in the diffuse 
peritonitis group. It is to be noted that it is 
lowest in the palpable mass group, including those 
which came to operation. We have excluded 
from Tables JI-IV cases where healing by first 
intention was not obtained through suppuration 
in the wound, but without other complications. 
These cases appear to be omitted by other 
authors and are of frequent occurrence. 

Table VI shows details of the complications 
occurring in the various groups. Many of these 
ate chest complications, e.g., atelectasis and 


Another is that a number of patients default 
and do not return for interval appendicectomy. 

The percentage who did not have interval 
operation in this series is unquestionably a large 
one, but we feel that the number is larger than 
would occur in normal times, since the majority 
of these cases have occurred during the war. 
Under the present circumstances it is more 
difficult to keep in touch with patients and more 
difficult to persuade them to return to hospital 
when they have felt fit and perhaps been doing 
remunerative or important y/ar work. 

In spite of these criticisms we feel that the 
mortality is the important deciding factor, and it 
is significant that i only of the mass cases died, 
and this followed operation for appendix abscess. 
The mortality-rate for masses is the lowest of 
the three groups (including simple acute appendi- 
citis), and this despite the longer average history 
— a factor usually agreed to raise the mortality. 
Would it be still lower if immediate operation 
was the rule ? A categorical statisu’cal answer is 
impossible. One cannot get a series of masses 
treated by immediate operation for comparison, 
because surgeons practising such a meffiod do 
not recogm’ze or classify such cases in a separate 
category. 

Nevertheless, it seems unlikely that immediate 
operation on these cases would produce a lower 
mortality-rate than for simple acute appendicitis. 
Further, on general surgical grounds it does not 
appear to us to be a sound policy to interfere with 
an infective process in the peritoneum where 
there is evidence that localization by natural 
processes has already been achieved. 


Table F/.— Non-fatal Complications of the Three Main Groups 



Simple 

Appendicitis 

ApPENDIcms 
WITH Peritonitis 

Appendicitis 
WITH Mass 

j ALL Cases 

Htematoina 

3 j 

— 

— 

3 

Residual abscess 


3 



Feivic Abscess 

7 

7 

3 


Fffical fistula 


I 



Paralytic ileus 

. — . ' 

3 

— 


Acute obstruction , 

I 1 

I 

— 


Burst abdomen 


— 


8 

Bronchitis 

7 ; 

I 



Atelectasis 

18 

— 

3 

1 6 

Pneumonia | 

4 

2 


6 

Pulmonary infarct , 

3 1 

1 



Femoral thrombosis ; 

I 

1 



Delirium tremens j 

I j 

— 



Total cases j 

Total complications 

5II 1 

47 ( 9'2 per cent) j 

90 

20 (22-2 per cent) 

129 

to <7'8 per cent) 

730 

77 (tO'5 per cent) 


bronchitis, and are not directly related to the 
appendicular lesion. 

Morbidity, and the Mortality-rate of 
Mass Cases. — The time spent in hospital aver- 
aged 12-6 days in simple appendicitis, 30-3 days 
in general peritonitis, and 32-9 days in the mass 
cases returning for interval appendicectomy. 

One criticism of the practice of delaying 
operation in selected cases is that a longer stay in 
hospital is required. 


Observations on the Fall in Mortality- 
rate in 40 Years.— It is interesting to follow the 
fall in mortality of acute appendicitis in the last 
40 years as shown in Table VII, and to postulate 
causes for this. 


Table VII. — Comparison with Previous 
St. Thomas’s Hospital Figures 


■riM A. 1804-1903 — 433 cases ivitb 1S2 deaths {42 per cent) 

■ries B. 1020-1929 — 1755 cases with 86 deaths (4'9 pet cent) 

■res C. 1937-1942 — 730 cases with 21 deaths (2-9 per cent) 
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I. Acute appendicitis without peritonitis : — 

A. iz cases o deaths 

B. 1340 cases d3 deaths (i-i7 per cent) 

C. 509 cases 6 deaths (1-17 per cent) (operated cases 

II. Acute appendicitis svith diffuse peritonitis ; — 

A. 166 cases i43 deaths (B6 0 per cent) 

B. 226 cases 48 deaths (21-1 per cent) 

C. 90 cases 14 deaths (15-6 per cent) 

III. Cases with clinically palpable mass : — 

A. 2S4 cases 39 deaths (15-3 per cent) 

B. 189 cases 15 deaths (7 9 per cent) 

C. 129 cases i death (o 8 per cent) 

In the earliest series (Wallace and Sargent, 
1904) appendicitis was treated in medical wards 
and the surgeon was called in at a later stage. 

Of the patients in Sworn and Fitzgibbon’s 
series (1932) 48 per cent had a history longer 
than 48 hours, compared with 28 per cent in this 
series. 

Table VIII shows the increasmg mortality 
of cases after the first day. The time factor is, 
in our opinion, one of the greatest, if not the 
greatest factor in the lowered mortality-rate. 


compared with 24 per cent in the present series, 
many more of these being operated on at once. 
It is amongst these early operation cases that the 
deaths occur. 

Analysis of Deaths . — Table IX shows the 
causes of death in the 21 fatal cases. Diffuse 
peritonitis, as would be expected, accounts for 
the largest number. Other causes are individu- 
ally few. 

Table IX . — Causes of De.^th 

Causes of Death No. of Cases 

Diffuse peritonitis 12 

Subphrenic abscess — general peritonitis i 
Bronchopneunionra i 

Hemorrhage and shock 2 

Secondary bzemorrhage i 

Pulmonary embolus i 

Paralytic ileus^without peritonitis i 

Gas gangrene of wound i 

Hypertensive cardiac failure i 

Two cases died of shock and haemorrhage and 
these deaths are theoretically avoidable. 


Table VIII. — Mortality Rate in Relation to Length of History 


Duration of Sy.mftoms ^ 
ON Admission j 

Days 

1st 

1 2nd 

1 

1 3rd 

4th 

Sth 

6th 

[ 7th 

Sth 

j 9th 

No. of cases 

356 

1 1 

171 

Ivs 

\ 

29 J 

1 

17 

II 

1 

9 

1 

1 5 

No. of deaihs 

; 4 

8 

1 5 

I { 

2 

0 

1 I 1 

0 1 

1 ^ 

Mortality rate per cent 

II 

1 

1 

3-4 

II-8 

i 

6-7 

1 

i " 


A point which may be of importance, and one 
that has been frequently emphasized in the past, 
is the danger of aperients. We have no accurate 
data as to the number of cases which had been 
given purgatives before being sent to hospital, 
but it is our impression that the number is small 
and that' the general public and the practitioner 
are both more fully aware nowadays of the 
danger of giving purgatives for undiagnosed 
abdominal pain. 

Intravenous drip saline and continuous naso- 
gastric suction have been fully employed in the 
present series in cases with peritonitis, and we 
consider these of great value. 

Although some of our late cases have been 
given sulphonamides, these drugs have only 
rarely been given intraperitoneally and we are 
doubtful if they have had any influence on the 
mortality figures in this series. 

Changes in ansesthetic technique and the more 
frequent use of local anaesthesia in the worse 
cases may also have helped to lower the mortality. 

The low mortality of cases with a mass is 
remarkable, and the drop in mortality in this 
group as compared with the figure of Sworn and 
Fitzgibbon (1932) is very much larger than the 
drop in the earlier groups. All the above- 
mentioned factors influence this, but, perhaps 
the most iniportant factors are the improvement 
in the selection and the technique of management 
of cases for conservative treatment. A greater 
proportion of the mass cases in Sworn and Fitz- 
gibbon s series had early operation (38 per cent) 
VOL. xxxii— no. 127 ^ 


Of the 8 cases where a previously unperforated 
appendix was ruptured on removal, 2 died, one 
of a spreading gas infection of the abdominal 
wall and the other of a pulmonary em'bolus. 
Both of these cases had short histories of under 
24 hours and showed no diffuse peritonitis at 
operation and belong to a type of case normally 
carrying a good prognosis. 

No case of simple appendicitis or appendicitis 
with mass died of diffuse peritonitis, though this 
was the' cause of death in practically all those of 
the peritonitis group. 

The average age of the fatal cases was 46-3 
years, much higher than the average of the whole 
group. Eight patients were aged 60 or over. 
This conclusively demonstrates that the prognosis 
is much worse in the aged. 

Comparison with other Series in the 
Literature. — It is not possible to make any 
strict comparison between the figures in different 
series, and it may indeed be misleading. There 
are far too many variable factors involved. 

The criteria of diagnosis are often different — 
in some series milder cases are included on micro- 
scopical evidence of acute inflammation only, or 
‘ subacute ’ or chronic cases are accepted. 

Different sex composition of series also in- 
validates comparison. 

It is well known that collective figures for an 
mstitution should not be compared with those for 
mdividual surgeons without allowance being 
made. Other things being equal, better figures 
are naturally to be expected from the individual. 

24 


370 


THE BRITISH JOURNAL OF SURGERY 


A series in which a high proportion of peri- 
tonitis cases occurs cannot be compared with one 
with a smaller proportion of these cases. 

Comparison of the various types of acute 
appendicitis is even more difficult as the methods 
of grouping adopted by different authors varies 
enormously. This is especially so with * mass ’ 
cases, as such a subdivision is very rarely made. 
Many authors subdivide their cases into numerous 
types; e.g., peritonitis-— ‘ local’, ‘flank’, ‘dif- 
fuse ‘ spreading ’, ‘ general and such terms 
occur frequently in the literature. It is difficult 
to understand how the separate entity of these 
groups can be clearly established. 

Comparison of subgroups also means com- 
parison of smaller numbers of cases, so that 
errors of chance play a larger part. 

Therefore, we have not attempted any com- 
parison of subgroups of appendicitis, but include 
in Table X some figures from the literature to 
wiircii fewest of the above invafid'acmg objccabns 
apply. 

Table X.— 


analysed. Particular attention has been drawn 
to acute appendicitis with mass formation 
_ Conservauve management of appendix masses 
IS recommended and rules for selection of cases 
lor expectant treatment are given. The figures 
quoted ;ustify this conclusion. 

The effects of age, sex, and length of history 
on mortahty are discussed. 

The mortality-rate for the whole series is 
2‘9 per cent, for simple acute appendicitis fiy 
per cent, for peritonitis cases 15-5 per cent, and 
for masses o-8 per cent. 

Complications and length of stay in hospital 
arc discussed. 

A comparison is made with previous series 
treated at St. Thomas’s Hospital during the 
last 40 years. 

Analysis is made of the individual causes of 
death. 

The literature has been reviewed and the 
figures of a few of the more comparable recent 
series have been tabulated. 


Mortality Rate for Acute Appendicitis (all types) in 
Other Series in the Literature 


Author 

Datc 

I 

j No. 0^ 
Cases 

1 

! Mortality 
Rate 

Per cent 

i 

Remarks 

Nuttall 

1935 

637 

2-6 

Immediate operation 

Holman 

1938 

1,200 

4-8 

Immediate operation 

Stafford and Sprong 

3940 

1,317 

3*6 

Immediate operation 

Barrow and Ochsner 

1940 

1.039 

5-3 

Some peritonitis cases treated 
conservatively 

Miller et ai. 

1940 

656 

5-4 

Expectant treatment for masses. 
All patients children 

Mason ct al. 

1941 

1,163 

1*5 

Expectant trcatmenifot masses. 
Ver>’ few peritonitis cases. 

Present series 

1943 

730 

2'9 

Expectant treatment for masses 


It is interesting to note the figures of Miller 
and his co-authors (1940). Their patients were 
all children, the same grouping is applied as we 
have used in our series, and the same regimen of 
expectant treatment adopted for masses — an 
unusual practise where children are concerned, 
but one which their low mortality figure of 3-1 
per cent for such cases appears to justify. 

In reviewing the recent literature relating to 
the treatment of acute appendicitis we have 
noticed that nearly all authors, however keen 
protagonists they may be of the immediate 
operation policy, make some reservations. There 
seems to be a feeling that there are cases better 
treated conservatively and very often it is 
expressed by a remark about late cases with a 
palpable mass (felt clinically), or it may be in a 
word of advice about dealing with an appendut 
mass found at laparotomy. The ‘ mass ’ does 
not find much place in their statistics, however, 
and we feel that it is more common than ia 
generally realized and that searching for it a little 
more carefully and treating it expectantly well, 
repays the surgeon. 

SUMMARY 

A total of 730 cases of acute appendicitis 
treated at St. Thomas’s Hospital have been 


Our thanks are due to the Surgeons of St. 
Thomas’s Hospital for permission to publish the 
results of these investigations. 
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STENOSIS OF THE SMALL INTESTINE FROM THE CICATRIZATION 
OF ISOLATED INFLAMMATORY LESIONS 

By MILROY PAUL 
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Stenosis of the small intestine would be symptom- 
less until the lumen of the bowel were so narrowed 
as to interfere with the passage of the intestinal 
contents. As the contents of the small intestine 
are fluid considerable narrowing would occur 
before symptoms were caused, and .it has been 
justly estimated that the lumen of the bowel 
could be narrowed to the diameter of a lead pencil 
without causing symptoms. An inflammatory 
lesion could not produce stenosis imtil some 
considerable time had elapsed from its inception. 

■Whether an inflammatory lesion of the small 
intestine could produce symptoms apart from 
those of stenosis is debatable. The exudate from 
an isolated inflammatory lesion would be negli- 
gible, and an isolated ulcer in the small intestine 
would probably be symptomless. Some writers 
have, however, attempted to describe clinical 
syndromes for ulcers of the small intestine on the 
same plan as the clinical syndrome for gastric 
and duodenal ulcers. Smith (1935) states that 
although no typical group of symptoms has been 
encountered, an abstract of the literature makes 
possible a collection of symptoms found in 
proven cases of jejunal ulcers. Pain in the 
epigastrium or left upper abdomen made worse 
by eating ; pain which is non-radiating, appearing 
at no appointed time as regards meals and of a 
dull boring character ; pain unrelieved by the 
taking of food or alkaline powders ; pain with 
intervals of freedom of two or three months ; 
occasional nausea and an indefinite area of 
tenderness in the left upper abdomen make up 
this syndrome. It is unlikely that a laparotomy 
would be performed for such a syndrone and the 
validity of this syndrome remains imdecided at 
present. However this may be, it is certain that 
most cases are symptomless until there is 
mechanical obstruction to the flow of the intestinal 
contents. At this stage the patient would experi- 
ence recurrent attacks of circum-umbilical abdo- 
nmal pain, and observation would demonstrate 
visible peristalsis of the ladder pattern associated 
with these bouts of pain. Such a clinical picture 
is unnaistakable, and calls insistently for relief by 
a surgical operation. 'Vomiting might or might 
not be present, but would be more marked the 
Wgher Ae obstruction in the intestine. An 
X-ray picture taken after a barium meal would 
show dilated coils of small bowel contaim’ng gas, 
and sharp horizontal fluid levels between the gas 
and the bariyun meal. The clinician would 
iwturally consider the question of the cause of 
the stenosis, but in most cases no diagnosis in 
regard to cause could be made before operation. 


At laparotomy there would be found dilated 
coils of small bowel and contracted empty coils 
of bowel and the obstruction would be located 
at the junction of the dilated bowel with the con- 
tracted bowel. Inspection of the bowel might 
enable an opinion to be given as to the cause of 
the stenosis. A tuberculous ulcer causes a scar 
which spreads circumferentially around the 
bowel from its antimesenteric border. In some 
cases the stricture of the bowel is associated with 
other scars of this nature on the walls of the 
bowel. Close inspection of the bowel might 
reveal tubercles on the peritoneal aspect of the 
scar and there might be caseating glands in the 
mesentery. In other cases an annular stricture 
is present, which must have resulted from the 
scarring of an inflammatory lesion. Whether the 
lesion be of tuberculous origin, or the non- 
specific granuloma, first described by Crohn 
(1932), would be impossible to decide from an 
external inspection of the bowel. Crohn’s dis- 
ease would be more likely if there were involve- 
ment of an appreciable segment of the bowel, 
but it must be conceded that Crohn’s disease 
might not involve an appreciable segment of the 
bowel. Attention has been drawn in the litera- 
tvure to the diagnostic significance of the ‘ string 
sign ’ of Kantor (1934) where a trickle of barium 
along a stricture of the small intestine is diagnostic 
of the presence of Crohn’s disease. A malignant 
growth could cause an annular stricture of the 
bowel, but there is usually considerable body to 
such a stricture from the presence of tiunour 
tissue. Some cases might, however, simulate 
an inflammatory stricture. Operative relief of a 
stricture of the intestine could be obtained by 
short-circuiting the stricture by means of a lateral 
anastomosis, and where a stricture represents 
a healed scar of a past infection such treatment 
would cure the patient by an operation involving 
a minimum risk to life. The other method of 
treatment would be to resect the affected segment 
of the bowel containing the stricture with restora- 
tion of the continuity of the bowel by an end-to- 
end anastomosis. Where there was any possi- 
bility of the stricture being malignant such a 
course would be the best assurance against a 
possible disaster. Patients stand these surgical 
operations remarkably well, and convalescence is 
usually smooth. It is possible that with the 
methods of aseptic anastomosis now in vogue, 
even better results would be possible, with an 
afebrile post-operative convalescence. 

■When the bowel has been resected, it is 
possible to make a detailed examination of the 
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STENOSIS OF THE 


SMALL INTESTINE 


Commeatary.— There was in this case but a 
single white scar on the bowel wall, which iroin its 
position and distribution must have been produced by 
cicatrization of a single tuberculous ulcer of the ileum. 
There was found no other evidence of tuberculous 


years ago by Dr. S. C. Paul for abdominal pain, and 
since that time had no trouble till the onset of the 
present illness. 

On Examination. — The patient was a well- 
nourished individual, who was perfectly comfortable 
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Fig. 307.— Case 2. Radiograph showing condition five hours af'er the administration of a barium meal. The gas in the 
greatly dilated small intestine with the honaontal fluid levels between the gas and the barium is well shown. 


infection of the abdominal cavity. The finding of 
solid faices in the ileum is unusual and it is possible 
that this was caused by continued inspissation of the 
bowel contents by absorption of water by the ileum. 
It is known that patients with a permanent ileostomy 
pass semi-solid stools after some time, and a similar 
adaptation must have taken place above the stricture 
in this case. 

Case 2. — Subacute intestinal obstruction due 
to a tuberculous stricture of the jejunum. 

S. A. R. A., aged 30 years, male Singhalese, was 
admitted on Aug. 12, 1942, to the General Hospital, 
Colombo, on account of severe bouts of colicky abdo' 
minal pain. At the time of admission the bouts of 
pain came on every ten or fifteen minutes. These 
pains had been noted for the last four months, at 
first coining on two or three times after meals and last' 
ing on and off for two or three hours at a time. The 
pains had gradually come on more and more frc' 
quenuy. During the height of a pain, the patient 
could see a lump forming in his abdomen as if the 
bowels had become knotted. In the last two months 
^ere had been vomiting of fresh food once a day. 
The patient stated that he had been operated on fifteen 


till the onset of a bout of pain. The pain was circum- 
umbilical and at the height of the pain there was 
visible through the abdominal wall the ladder of 
small-intestine peristalsis. The coils of contracting 
bowel could be palpated at the height of the pains, 
whilst between the pains the abdomen was free from 
tenderness, there being no lump palpable at these 
times. The scar of an old paramedian abdominal 
incision was seen. Pulse 80 and of good volume. 
Although it was clear that the patient was suffering 
from an organic obstruction of the small intestine, 
in view of his good general condition it was decided 
to operate on the patient on the next operating morn- 
ing, the interval being utilized to take an X-ray picture 
after the administration of a barium meal. The five- 
hour piaure (Aug. 13) shows greatly dilated loops of 
small bowel filled with gas and containing barium 
with a clear fluid level between the gas and the barium 
{Fig. 307). 

Operation (Aug. 14). — Under light percaine 
anesthesia, the abdomen was opened through a right 
paramedian incision. The peritoneal cavity was 
clear and dry. Both dilated and contracted coils of 
small bowel were seen in the abdominal cavity. The 
dilated bowel was traced downwards and it was found 
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The patient made a good recovery. Nine days 
after operation there was a discharge of pus from the 
abdominal wound, but after this healing was unin- 
terrupted. He left hospital on Jan. 7, 1942, relieved 
of all symptoms. 

Commentary. — In this case the clinical picture 
of a lower ileum obstruction was clear, and at the 
operation the finding of a transverse white scar at the 
site of the stricture made possible a definite diagnosis 
of tuberculous stricture. The early passage of two 
large stools a few hours after operation was due 
probably to the vigorous peristalsis promoted by the 
spinal anesthetic. 

Case 4. — Chronic intestinal obstruction due 
to a tuberculous stricture of the jejunum relieved 
by gastro-enterostomy. 

G. M. A., male Singhalese, aged 30 years, was 
admitted to the General Hospital on June 12, 1941, 
complaining of colicky diffuse abdominal pain of two 
months’ duration, and frequency of micturition for 
twenty days. No nausea or vomiting. He had had 
similar attacks of abdominal pain of one or two weeks’ 
duration during the past one and half years. 

On examination the abdomen was soft and no 
lump was palpable. Per rectum the prostate was of 
normal shape. 

Urine; Cloudy, Sp. gr. 1012, Alb. — . 

Deposits : Pus cells — , field full. 

Cystoscopy ; Bladder normal. 

Radiography : No vesical calculus seen. 

The circum-umbilical pains continued on and off, 
but as no definite lesion was discovered the patient 
left hospital on June 27, promising to return for 
further investigation. 

On Nov. II the patient was re-admitted on account 
of abdominal pains of one month’s duration. The 
pain was circum-umbilical. The pains came on in 



Pig' .311 . — Case 4. Diagram showing area of indura- 
tion of jejunum just beyond duodeno-jejunal flexure and 
the annular stricture 3 in- beyond this. 

bouts and were worse after meals, coming on five 
minutes to half an hour after meals. No vomiting. 
The patient still had frequency of micturition, day 
uight 15 times, and a dull pain in the lower 
abdomen. Abdomen soft. Spleen enlarged two 
fingeK below costal margin. On radiography after 
a barmm meal the stomach was seen to fill well without 
a defect and to empty in the normal time. The 
auodenal cap was visualiaed. There was some stasis 
in the cscum after twenty-four hours. 

Urine : Alb. nil, occasional pus cells in deposit, 
culture sterile. 

Examination of the central nervous system revealed 
no abnormality. 

There appeared to be two conditions in this case 
the urinary trouble and the colicky abdominal pains 


coming on after meals. As the abdominal pains were 
the more severe of the two, an operation was advised. 

Operation. — Under light percaine anaesthesia, 
the abdomen was opened through a midline supra- 
umbilical incision. The stomach, duodenum, and 
gall-bladder were found to be normal. The bowel 
was now inspected from the duodeno-jejunal flexure. 
The first part of the jejunum just below the flexure 
was indurated and pulpy for 3 in., and 3 in. beyond 
this was an annular stricture of the jejunum. At this 
site there was a transverse white scar going all around 
the bowel (Fig. 3 it). There were several scars 
about every 9 in. of the jejunum, becoming less and 
less marked lower down, and not being present in 
the ileum or large bowel. Many of these scars were 
on the mesenteric border of the bowel wall and others 



Fig. 312 . — Case 4. Diagram showing sear in mesen 
teric border of jejunum which was oedematous. There 
were miliary tubercles on it, which are shown in the dia- 
gram. 

on the antimesenteric border, these being transverse 
to the long axis of the bowel {Fig. 312). Miliary 
pinhead tubercles were seen on the scars in some 
places and the scars were oedematous. It was clear 
that this patient had multiple tuberculous lesions of 
the jejunum, and that the annular stricture within a 
few inches of the duodeno-jejunal flexure probably 
accoimted for his abdominal pain. A posterior 
gastro-enterostomy was done between the stomach 
and the jejunum beyond this stricture. The patient 
made a good recovery from the operation. The 
diffuse abdominal pains were relieved after the 
operation, but the patient now complained of dysuria, 
and the pain in the hypogastrium became more 
noticeable. 

The urine was examined for the bacillus of tuber- 
culosis, but the test was negative. 

The patient left hospital on Jan. 16, 1942. 

Commentary. — In this case, the lesions in the 
jejunum with their multiple white oedematous scars, 
some of them transversely disposed on the bowel wall, 
and many with miliary tubercles in their scars, pointed 
clprly to the diagnosis of tuberculosis. The single 
jejunal stricture found in this case was so close to the 
duodenum that the simplest mode of relieving the 
obstruction was by a posterior gastro-enterostomy. 
It is very probable that the patient also had tubercu- 
losis of one or both kidneys in view of this continued 
complaint of dysuria and pain in the hypogastrium 
with clear urine and a bladder normal on cystoscopic 
examination. 

Case 5. — Crohn’s disease causing a stricture 
of the jejunum cured by duodeno-jejunostomy. 

H. K. D. M., aged 37, male Singhalese, was 
admitted to the General Hospital on Jan. 17, 1944, 
on account of great emaciation and persistent vomiting 
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CARCINOMA OF THE (ESOPHAGUS: RESECTION AND 
(ESOPHAGO-GASTROSTOMY 

By VERNON C. THOMPSON, London 


It is now thirty-one years since Torek (1913)5 
first successfully removed a carcinoma of the 
oesophagus by the transthoracic approach ; this 
patient survived for thirteen years with an 
oesophageal fistula in the neck connected to a 
gastrostomy by a rubber tube, and died at ^ the 
age of 80 firom pneumonia (Torek, 1927). Since 
then many ingenious methods of cesophagectomy 
have been attempted ; a few, such as the pull- 
through technique first employed by Grey Turner 
(1933)5 have been occasionally successful, but the 
Torek operation with slight modifications remains 
to-day the standard operation for growths in the 
middle third of the oesophagus. Even so it 
cannot be claimed that any great success has been 
achieved. In thirty years certainly less than 100 
operations of this type would seem to have 
succeeded. Ochsner and De Bakey (1941), in a 
very extensive review of the literature, state that 
of 58 cases reported, 41 died. Since 1941, 
however, several additional cases have been 
reported. 

For growths of the lower third of the oeso- 
phagus the ideal procedure is resection of the 
growth with immediate restoration of continuity 
by anastomosis of the cut end of the oesophagus 
to the stomach. In 1908, Yoelcker reported a 
successful resection of the lower end of the 
(Esophagus with (Esophago-gastrostomy through 
an abdominal incision, Ochsner and De Bakey 
(1941) stated that there had been 24 recoveries 
reported in the literature from this type of 
operation. 

Resection and msophago-gastrostomy by the 
transthoracic route is a more modern develop- 
ment and appears to coincide with the advances 
that have been made in recent years in thoracic 
surgery. Successful operations by a combined 
abdomino-thoracic approach were reported by 
Oshawa (1933). The first successful resection of 
carcinoma of the oesophagus with immediate 
(Esophago-gastrostomy by the pure transthoracic 
route, was reported from America by Adams 
and Phemister (1938). Since then several cases 
have been reported in the American literature, 
and 5 successful operations by the abdomino- 
thoracic route have been reported by Wu and 
Loucks (1942) from China. 

The patient whose case history is here 
described was shown at a meeting of the Clinical 
Section of the Royal Society of Medicine on 
October 8, 1943 (Thompson, 1943). On the 
same occasion Tubbs (1943) showed a patient on 
whom he had performed a similar operation for 
carcmoma of the cardia involving the lower end 
of the oesophagus. Steele (1943) has also reported 


a successful resection with intrathoracic anasto- 
mosis for carcinoma of the oesophagus. 

CASE REPORT 

History. — ^J. W., a male labourer, aged 54. In 
June, 1941, while eating fish and chips, he noticed 
sudden difficulty in swallowing. From that day he 
continued to have difficulty and was forced to take a 
soft diet. On four occasions he regurgitated food. 
He lost I St. in weight. 

On Sept. 2, 1941, he was admitted to the London 
Hospital, where a barium swallow revealed an obstruc- 
tion at the lower end of the oesophagus. He was 



Fig. 315 — Radiograph showing irregular stricture at 
lower end of cesophagus, passing below the diaphragm 
and involving the stomach 

referred by Dr. Horace Evans to the Department of 
Thoracic Surgery and transferred to an E.M.S. 
Thoracic Unit on Sept. 29. 

Examination. — A thin but otherwise healthy 
looking man. All his teeth had been extracted but 
he wore satisfactory dentures. He was unable to 
swallow solids, but could manage fluids and semi- 
solid foods. 

The chest appeared emphysematous, but apart 
from this no abnormality was detected in the heart 
and lungs. The vital capacity was 2600. The 
blood-pressure was 115/95. The abdomen was 
scaphoid in appearance, but otherwise normal. The 
urine contained no abnormal constituents. The 
hemoglobin was roo per cent. W.B.C., 13,400. 
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A plain radiograph of the chest showed that the 
lungs appeared emphysematous ; and there was 
evidence of some pleural involvement at the left 
base. A barium swallow demonstrated an irregular 
stricture of the lower end of the oesophagus, passing 
beyond the diaphragm into the stomach {Fig. 315). 
The radiograph suggested a tumour, the outlines and 
extent of which wcr6 clearly shown to involve the 
oesophagus and the cardia. 

Operations. — 

First Operation.— On Oct. 7, under nitrous oxide, 
oxygen, and cyclopropane anxsthesia given by Dr. G. 
Hochschild, an exploratory laparotomy and jejunos- 
tomy were performed. A hard mass about i’. in. in 
diameter was felt in the cardia extending through the 
diaphragm. No glandular or hepatic metastascs were 
discovered. A Witzel jejunostomy was performed in 
the highest mobile part of the jejunum. 

The patient was given peptonized milk by the 
jejunostomy from the first day, to supplement the 
meals he was able to take by mouth. 

Forty-eight hours after operation his temperature 
rose to 102° and he complained of pain in his leu 
chest. The following day he developed cough and 
sputum and there was evidence of consolidation in 
the left lower lobe. Breathing exercises, expectorants, 
and carbon-dioxide inhalations were given, ^ 9 , 7 
the tenth day his pulmonary symptoms had subsided. 

On Oct. 28 an attempt to induce an artihciai 
pneumothorax failed, the lung appearing to e 
everywhere adherent. , 

Second Operation.-On Oct. 29, under u'Jfous oxide, 
oxygen, and cyclopropane anxsthesia given by Dr- • . 
Parry Brown, the oesophagus was explored by 
thorLic roule. With the patient in the right tocral 
position, the left 9th rib was resected and by means 
of a mechanical rib spreader the chest was widely 
opened. The lung was uniformly 
chest wall and diaphragm. The rV 

separated with ease until an adequate 
mediastinum behind the heart W'*® 
lung was displaced upwards and the 99 a 

opened by dividing the pulmonary I'p^cnt ^ A 
tumour was found involving the lower ^ ^ 

oesophagus and passing below the ^laphrag • . 

healthy oesophagus above the gro\vth w. , j 
and a piece of tape passed round it. J^e 
nerve was crushed. The growth ^as *cn fteed, 
mainly by blunt dissection, but partly by cutting 

between artery forceps. . , ^ ^ in fmm 

The diaphragm was incised for abom 4 ^ 

the periphery to the (esophageal hiatus. The stoma ^ 

int rSoSi 

area was then resected by dividing jhc stomach _and 

the oesophagus between intestinal 

stomach was closed by a double ^ 2 gf^^dus 

catEUt sutures. An attempt to approximate the tunaus 

S®the stomach to the cut end of 

showed that there would be very considerable tensmn 

on the anastomotic sutures. This u 

mainly due to adhesions round the spl®‘= 9 ’ , 9 ?' 

tended to drag the stomach back 'tito the abdoin • 

The spleen was therefore removed and this resulted 

in a much easier approximation. 

A separate incision 2 cm. long was then "lade m 
the funLs and the cut end of the oesophagus was 


implanted into the stomach through this incision. 
Four anchoring mattress sutures of linen thread were 
applied at equal quadrants, taking all layers of stomach 
and oesophagus. The incision in the stomach was 
then closed round the oesophagus, using two layers of 
seromuscular to muscular catgut sutures. Finally, a 
piece of omentum was wrapped round the suture line 
and stitched in position. The incision in the diaphragm 
was sutured and closed round the stomach. 

The chest was dosed in the usual manner, an 
intercostal under-water drain being inserted. 

The Specimen. — ^Thc specimen consists of a 
segment of the oesophagus and stomach measuring 
5 in. in length. The proximal J. in. is composed of 
healthy oesophagus, the distal i in. of healthy gastric 
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His convalescence after the operation was quite 
uneventful ; drainage from the intercostal tube 
practically ceased on the sixth day. The under- 
water seal was discontinued on the tenth day, and the 
tube was gradually shortened until it was finally 
removed one month later. 

In spite of the fact that he had developed pulmon- 
ary complications after the operation of jejunostomy, 
no similar complications followed the major pperation. 

An X-ray examination on Dec. 16, 1941, showed 
the fundus of the stomach above the diaphragm, the 
stoma appeared satisfactory, and there was no delay 
at the lower end of the cesophagus (Fig. 317). 


r 



Fig. 317- — Radiograph showing the condition after 
operation. The fundus of the stomach is above the 
diaphragm 


He was discharged from hospital on Jan. 16, 1942. 
After-history. — The patient was subsequently 
examined at intervals. Soon after he left hospital 
he developed arthritis in both shoulders, which pre- 
vented him from returning to work ; ‘but this 
condition responded slowly to treatment and from 
September, 1942, to September, 1943, he worked 
regularly in a factory for 12 hours a day, 6 days a 
week. 'He complained occasionally of slight abdo- 
minal discomfort after a heavy meal ; but he ate 
anything he chose. On only one occasion did he 
notice difficulty in swallowing ; this occurred iri 
November, 1942, when his gums were sore and he 
was unable to wear his dentures and chew his food. 
A barium swallow in May, 1943, showed that there 
was no delay at the stoma, which appeared satisfactory- 
Iti October, 1943, he developed an attack of acute 
broncluns and had to cease work. He recovered 
rom this attack in ten days, but was unable to return 
to vmrk on account of general weakness. 

On Nov. 26, 1943, he ivas re-admitted to hospital 
complaining of pain on micturition and defsecation, 
loss ot appetite, and general weakness. His swallow- 
ing \TOs nmmal. On examination he appeared very 
wasted. There was no obvious involvement of 


supraclavicular lymph-nodes. The liver could not be 
felt and there were no signs of free fluid in the abdomen. 
On rectal examination a hard, fixed, tender mass was 
palpable in the rectovesical pouch. 

On Dec. 16 he died, two years and six days after 
his operation. 

At Autopsy (Dr. W. W. Woods, The London 
Hospital — P.M. 242/43). — Bronchoptmmtonia. Wast- 
ing. Secondary carcinoma of stomachy lymphatic glands, 
and peritoneum. 

(Did healed anastomosis between oesophagus and 
stomach at a point 22 cm. from the lower border of 
the cricoid cartilage and a few cm. above the dia- 
phragm 1 very thin scar at the stoma (3-5 cm. in 
circumference) ; wall of oesophagus and stomach at 
the anastomosis flexible, unthickened, and entirely 
free from growth. No dilatation or hypertrophy of 
oesophagus above the anastomosis ; circumference 
of oesophagus 3-7 cm. in the lower parr and 3 cm. in 
the upper part ; oesophageal muscularis 0-25 cm. 
thick. Very little secondary growth in the thorax ; 
one lower mediastinal gland (i-o x 0-7 cm.) full of 
growth, and a few nodules (0-5 x 0-3 cm.) in one 
gland near the tracheal bifurcation. Slightly ulcerated 
plaque of secondary growth (10 X 5-5 cm.) in stomach, 
saddling lesser curve, its upper end being separated 
from the anastomosis by a stretch of stomach wall 
(i cm. long) free from growth, its lower end being 
8 cm. from pyloric sphincter •, extension of this gastric 
growth into lesser omentum as an area of diffuse 
carcinomatous infiltration, and into pancreas and 
left suprarenal as small superficial areas. Confluent 
nodules and plaques of growth in serosa of stomach 
and in greater part of peritoneal surface of diaphragm, 
a few (0-3 cm. diam.) in pleura of right dome of 
diaphragm, a few (i cm. diam.) scattered in parietal 
peritoneum and in serosa of large intestine, especially 
around appendix ; thin plaques of growth covered 
with organizing fibrin in rectovesical pouch. No 
ascites. Growth throughout a bunch (4x2 cm.) 
of coeh’ac glands, a few glands (i cm. diam.) along 
greater curve of stomach, and numerous lumbar 
glands (4-5 X 2-2 cm.). About 25 nodules of growth 
(o-8 cm. diam.) scattered in liver. A few small flecks 
of pink marrow in shaft and neck of femur. Red 
marrow in sternum. Obliteration of lower two-thirds 
of right pleural cavity, and all left, by fibrous adhesions ; 
adhesions very tough over the operation scar in seventh 
left intercostal space ; cutaneous part of this scar a 
very thin line (18 cm. long). Emphysematous cysts 
(i cm. diam.), anthracosis and slight fibrosis in apex of 
each lung. (Calcareous nodule (0-3 cm. diam.) in gland 
of bifurcation of trachea. (Edema of lungs. Numer- 
ous nodules of bronchopneumonia in lower lobe of 
right lung. Omentum adherent to a left upper para- 
median laparotomy scar. Spleen absent. No accessory 
spleen. Brown atrophy of heart. Very wasted man. 

Microscopical sections were made of lumbar 
glands and liver. They show squamous-cell carci- 
noma mostly composed of considerably atypical cells, 
though also containing large areas of keratinization. 

DISCUSSION 

I* The Incision. — ^The fact that this patient 
developed pneumonia after a simple laparotomy 
and jejimostomy, and yet had no infection of the 
lung after the major operation by a thoracic 
approach, strongly supports the belief that 
pulmonary complications are more likely to occur 
after abdominal than after chest incisions. 
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This experience is a strong argument against 
the abdominal or the combined abdomino- 
thoracic approach j particularly as the exposure 
obtained was excellent throughout and no diffi- 
culty was encountered on that account. 

2. Preliminary Jcjunostomy.— Most of 
the patients with carcinoma of the oesophagus arc 
wasted and are often dehydrated. A preliminary 
jejunostomy is a great advantage in feeding both 
before and after the resection of the growth. 
Moreover, laparotomy allows an adequate exam- 
ination of the liver and subdiaphragmaiic region. 
A gastrostomy is not desirable as it inter- 
feres with the subsequent mobilization of the 
stomach. 

3 . The Anastomosis. — Since a paper was 
published by Carter and his associates (1941) 
recording their experiences with two patients and 
their subsequent experimental work on dogs, 
the method of implanting the oesophagus into the 
stomach has not been regarded with favour. In 
their experiments no sutures were passed through 
the (Esophageal mucosa, and the free end of the 
oesophagus retracted and formed a stricture. 
If the end of the oesophagus is ‘ splayed out ’ 
inside the stomach by through-and-through 
mattress sutures, as in the operation here des- 
cribed, retraction is prevented. In this case in 
spite of removing the spleen there was some 
tension on the anastomosis and it is probable 
that if the implantation method had not been 
employed the anastomosis would have leaked. 

At post-mortem examination the stoma was 
3-5 cm. in circumference ; it was represented 
by a thin pliable scar with no undue fibrosis or 
induration. Regurgitation of gastric contents 
after CEsophagogastrostomy, particularly when 
the patient is lying down, has been reported by 
Phemister (1942) and others. These symptoms 
were not experienced at any time by the writer’s 
patient. It would seem that regurgitation is 
most likely to occur through a large stoma and 
that a narrow stoma is an advantage, providing 
it causes no delay to the passage of food. 

4 . Scope of the Operation. — The operation 
described has proved to be a practical and 
successful procedure. Its frequency and success 
in the future depend, like operations for carcinoma 
in other parts of the body, on early diagnosis. 

The Registrar-General (1944) gives the follow- 
ing statistics for deaths from cancer in England 
and Wales for the years, 1920, 1930, and 1940- 

Ratio of (Esophagus 

Year All sites (Esophagus to All Sites 

1920 42,420 Ij705 0-040 

1930 56,204 2,217 0*039 

1940 68,740 2,321 0-034 


These figures show that although the number 
of deaths from carcinoma of the oesophagus is 
increasing, the ratio of these deaths to deaths 
from carcinoma of ail sites has diminished since 
1920. 

Ochsner and De Bakey (1941), basing their 
figures on a collected series of 8572 cases, state 
that 42-8_per cent of carcinomas of the (esophagus 
occur in the lower third. It would thus appear 
that in England and Wales in 1940 there were 
about 1000 persons who might have been given 
a chance of survival by the type of operation 
described. 

Carcinoma of the cardiac end of the stomach 
also presents a field in which the same operation 
can be applied. 


SUMMARY 

A case of carcinoma of the lower end of the 
oesophagus involving the stomach is described. 
After preliminary jejunostomy, the growth was 
resected and oesophago-gastrostomy was per- 
formed through a thoracic incision. The patient 
swallowed normally until his death 2 years and 
6 weeks later from multiple intraperitoneal 
metastases. 

The operation was performed in October, 
1941, and would appear to be the first successful 
one of its kind carried out in this country. 

I wish to express my thanks and appreciation 
of their help to Dr. G. Hochschild and Dr. A. I. 
Parry Brown for the anaesthetics ■, to Dr. L. C. 
Blair for the X rays ; to Dr. W. W. Woods for 
the post-mortem report ; and to my house 
surgeon, Mr. H. G. Eastcott, for his careM 
attention to detail in the pre- and post-operative 
treatment of the patient. 
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PRELIMINARY REPORT ON THE USE OF WHOLE SKIN-GRAFTS 
AS A SUBSTITUTE FOR FASCIAL SUTURES 
IN THE TREATMENT OF HERNIiE 

By GEORGE B. MAIR 

WOODEND AND OLDMILL E.M.S. HOSPITALS, ABERDEEN 


Brigadier Edwards (i 943 )j “ this Journal, 
has exposed in masterly fashion the modern 
views on the treatment of inguinal hernia;. 

The position is that the Bassini operation, 
with all its modifications, is not only inefficient, 
but actually harmful, and should be abandoned. 
In its stead there are two alternatives : simple 
herniotomy, where high excision of the sac is 
combined with repair of the torn or weakened 
fascia transversalis ; and the second, or plastic, 
where living fascial sutures are used to narrow 
the internal abdominal ring, and to strengthen 
the weakened posterior wall of the inguinal 
triangle. 

Edwards’s paper should be read as a back- 
ground to this, which is distinctly a preliminary 
report suggesting that the use of whole skin- 
grafts inlaid under extreme tension and in such 
a fashion as to protect the posterior wall of the 
inguinal canal, and narrow the internal ring, 
may be superior to fascia in most respects. 
The method has been used for cases where fascia 
was formerly indicated, and a history of the 
investigations which have been in progress in 
Aberdeen during the past year will be detailed. 

First, however, it is necessary to discuss the 
position which the use of fascia holds, and to 
note its advantages and disadvantages. 

Use of Fascia in Herniae. — The indications 
for the use of fascial sutures are ; — 

1. All recurrent hernise of any type. 

2. All primary direct inguinal hernite. 

3. All primary oblique inguinal hernia where 
there is muscle atrophy and weakness of rings 
and posterior wall. 

4. All funicular or ‘ saddle bag ’ types. 

5. As the final stage in the Mayo repair of 
umbilical hernise. 

6. As the final step in the repair of large 
ventral or incisional hernite. - 

It is thus recognized that fascia is reserved 
for those cases which are most likely to recur, 
and in those subjects whose physique is prejudicial 
to the success of a physiological repair. It might 
then be expected that cases dealt with by fascia 
would show the higher recurrence rate. 

Follow-up recurrence figures show wide 
variation in different clinics and are influenced 
by many variable factors. Despite the difficulties 
attendant upon acceptance of many published 
figures, certain facts emerge clear. The recur- 
rence rate varies in the case of indirect inguinal 
hernia up to 30 per cent, with an accepted average 
of 12 per cent for the Bassini operation. 


McCloskey and Lehman (1940) analysed the 
results in different American clinics, and found 
that with fascia, recurrences varied in different 
clinics from between 3 and 4 per cent for the 
indirect, to between 7 and 9 per cent for the 
direct, varieties. These figures suggest that 
fascia, though it be used in the less favourable 
type of case, definitely reduces the incidence of 
recurrence. 

Much depends upon the time interval before 
re-examination. It is accepted that at least 
75 per cent recur within the first year, and at 
least 60 per cent within the first six months 
(Page, 1943 ; Edwards, 1943 ; Judd, 1908 ; 
Erdman, 1923). 

Fascia does, however, have certain disad- 
vantages : — 

1. The McArthur method does not give 
enough fascia to fulfil the requirements of the 
average case, and is applicable mainly to the 
inguinal type. For a large hernia the method is 
not ideal. 

2. The Gallic technique involves either an 
extensive wound in the thigh, or a small incision 
combined with the use of a fasciotome. In 
either case there is a risk of post-operative pain 
referred to the thigh and hip-joint of the affected 
side, and the possibility of obvious muscle hernia. 
This pain may be quite intractable, is aggravated 
by exercise, and, in my experience, occurs in 
25 per cent of subjects. The aetiology of this 
pain is obscure, and in those cases where a 
workman’s compensation suit is impending, or 
in Service personnel, it may be a great annoyance. 

3. Infection of the wound in the abdomen 
is fairly common. Bendick (1937) found sepsis 
to be present in 7-9 per cent of his cases where 
autogenous fascia had been used, and in 12-1 per 
cent where ox fascia was used. 

4. Fascia will unite to fascia under consider- 
able tension (Law, 1924) and it may be applied 
under tension to unite the conjoined tendon to 
Poupart’s ligament, or, it may be darned loosely 
between the two structures. In either case there 
are potential gaps between the strands of fascia, 
and direct recurrences may develop. 

In several cases operated on by myself, the 
sac had clearly insinuated its way through a gap 
in the fascial strands which in other parts had 
effected a powerful reinforcement. 

5- The needle used for the GaUie method is 
large, and apt to traumatize the inguinal ligament. 
There is also a risk of penetrating the femoral 
vein. This complication has been frequently 
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mentioned in the literature (Robitshek, 1925), 
and in one example which came to my notice 
death resulted on the operating tabic. 

6. Finally, there remains a substantial recur- 
rence rate. Even the best figures available are 
too high, and provide room for consideration as 
to how they may further be reduced. 

Cutis Graft Repair. — Rchn (1914) and 
Loewe (1913) advocated the ‘ cutis graft method 
for the repair of anatomical defects in post- 
operative hernia.',’ and, of these, Rchn was the 
first to apply the principle clinically. Cutis 
contains all the elements of the skin excepting 
the epidermis, it is elastic, inherently active, 
and composed of a rich network of connective- 
tissue filsres. After transplantation, according 
to Uihiein (1939), these inherent factors persist 
in the rnetamorphosis of the graft, and, owing 
to the stimulus initiated and maintained by the 
tension under which the graft is sutured, a 
metaplasia into stout connective tissue takes 
place. 

Rehn and Schwartz, quoted by Uihiein (1939), 
performed a tenotomy of the tendo Achillis in 
a dog, and repaired the defect with cutis graft. 
They found that a gradual metamorphosis took 
place after ten weeks into a tendon difficult to 
differentiate from ordinary tendon. 

Rehn applied his cutis graft, which he took 
from the thigh, into the defect requiring plasdc 
repair, and attached it under a maximum degree 
of tension to its surrounding structures by inter- 
rupted sutures. The graft was cleared so far 
as possible of epidermis. 

Uihiein operated upon two patients who had 
submitted to a cutis graft repair four years earlier. 
Sections removed for examination showed a 
complete metamorphosis of the transplant. The 
grafts represented normal connective tissue with 
its fibrous and fatty components, blood-vessels, 
and nerves. No hair follicles or glandular tissue 
could be identified, and there was no evidence of 
cyst formation, either macroscopical or micro- 
scopical. No scar tissue was seen in the sections 
examined. 

Rehn used this method in 65 gross post- 
operative herniae with 6 poor late results. 
There were a further 39 operations where cutis 
was used to fill in a tissue defect, and of the 
total of 104 operations for various purposes, 
15 were complicated by wound sepsis. 

Cannaday (1943) and his surgical associates 
in the Charleston General Hospital used the 
method in 37 cases, of which 27 were hernia: 
of various types. These workers applaud the 
principle, state that cutis is superior to fascia, 
find that the graft heals firmly and promptly, 
and commend the fact that it is easily obtainable 
in portions as large as necessary for any given 
case. 

Neither Cannaday and his co-workers nor 
Rehn and his associates have investigated with 
detail the histology of their grafts, but they are 
agreed that clinically the results are excellent. 


Certain plastic surgeons (Eitner, 1920,- Peer and 
Padidock, 1937 ; Peer, 1940), however, have 
studied the subject at length, but only in buried 
implants not sutured under tension. They found 
that despite every attempt to remove the epi- 
dermis, apices of hair follicles and sweat glands 
remained in the grafts, and that when implanted, 
these structures disappeared and the grafts were 
gradually transformed into fibrous tissue. The 
grafts fused with their surroundings through the 
mechanism of inflammation and repair associated 
with aseptic wound healing. 

The investigations raised the old question 
as to the danger of epidermoid cyst formation, 
and this is an objection which is frequently 
raised to the use of cutis implants. 

There is insufficient space in this paper to 
discuss this problem, but work done suggests 
that the risk of an inclusion cyst is negligible 
when the graft has been inlaid under tension 
(Rchn, 1914 ,• Loewe, X913 ; Uihiein, 1939 ; 
Cannaday, 1943 ; Peer and Paddock, 1937). 
In buried epidermal strips, however, merely 
inlaid into muscle or fat, and not under tension, 
inclusion cysts may be found (Garre, 18945 
Kaufman, 1884; Schweninger, 1884; Hesse, 
1912 ; Pels-Leusden, 1905 5 Zimehes, 1931). 

The method adopted by Rehn has clinically 
one decided disadvantage. The prepared thigh 
has an area of epidermis removed from it by a 
Thiersch razor, and from this denuded part the 
cutis graft is cut. Edges of the resulting wound 
are devoid of epidermis, and are closed as well 
as possible. Yet heah'ng is slow, and, in any 
case, time is lost in the preparation of the graft. 

The question arose in the author’s mind as 
to whether it was really necessary to remove 
the epidermis, and witli that end in view he 
investigated the use of whole-skin implants 
sutured under tension, in rabbits and in guinea- 
pigs. At the same time the operation has been 
applied clinically to a considerable number of 
hernia: where fascia otherwise would have been 
used. The results to date will be shortly indi- 
cated. 


WHOLE SKIN-GRAFT IMPLANTS 

In 1938 the author, whilst repairing a very 
rge ventral herma in a woman aged 64, tor 
le first time implanted a large whole skin-graft, 
iving excised and closed the redundant peri- 
neum The graft was sutured to the anterior 
peers of both rectus sheaths and to the hnea 
ba The graft measured some 4 in. by 5 in., 
id was taken from redundant skin excised by 
. elliptical skin incision. The repair was firm 
id satisfactory. Eighteen months later there 
as no- recurrence or other complication, be- 
reen 1938 and October, I943> a similar method 
■ repair was adopted in 7 large ventral, 3 um- 
lical, and i epigastric hernia. In none was 
ere any complication during the early post- 
lerative period, but unfortunately, owing to 
e war, none of the cases could be followed up 
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for more than a few months. The immediate 
resultSj however, had been, so encouraging that 
it was determined to apply the same method to 
the repair of inguinal hernia; and to investigate 
the histology of the implants. 

The rabbit was chosen as being a smtable 
animal for the work. An incision was made 
over the lumbar vertebral spines, the lumbodorsal 
fascia exposed and a portion excised. The 
defect was repaired by a whole skin-graft from 
which hair had been shaved, cut from the edges 
of the wound, and sutured under a high degree 
of tension to the adjacent aponeurosis. Sections 
of normal rabbit skin were studied for comparative 
purposes. 

Five months later, it was foimd that sebaceous 
•elands, hair follicles, and epidermis had entirely 
disappeared, that hairs had been surrounded by 
a massive foreign-body reaction, and that this 
in turn was being encapsulated off by a firm 
fibrous stroma. Macroscopically at five months 
it was very difficult to determine the margin of 
the graft, this being so firmly attached to its 
surroimdings and so closely resembling dense 
normal fascia in appearance. The degree of 
metaplasia was striking. 

Microscopically, however, dermal elements 
could be identified apart from the hair remnants. 
Atrophied sweat glands were detected, and a 
few dermal papilla in a similar state of degenera- 
tion. The dermis showed a dense infiltration 
with fibrous tissue and impressive degree of 
vascularity. The margins of the graft were 
firmly united to adjacent fibrous tissue, and 
vascular septse infiltrated deeply from the graft 
to subjacent muscle. A number of small, 
rounded, and encapsulated structures were noted 
which appeared to be masses of cornified epi- 
thelium arranged in whorls. 

In sections studied after three weeks, the 
graft had materially altered macroscopically and 
closely resembled white fibrous tissue. Micro- 
scopically all elements of the skin could be 

Table 11 . — Length of Time since 


IN REPAIR OF HERNIiE 383 

and insertion of rectus sheath in the pubis. 
It was not possible to identify with assurance 
where the graft ended and normal tissues began 
as the degree of metaplasia into tissue closely 
resembling that to which the implant was sutured 
was so striking. The appearance closely ap- 
proached that of a normal inguinal canal, and 
the dense fibrous-tissue formation and deformity 
of normal anatomy, which is so striking a feature 
of recurrent fascial hernia, was absent. A 
section was removed for examination. The 
histology was that of highly vascular connective 
tissue, in which no dermal or epidermal elements 
could be identified. The graft was richly in- 
filtrated with collagen and elastic fibres, and 
there was firm adhesion to the imderlying muscle. 
No trace of even microscopic cyst formation 
was found, bur a number of giant cells were 
observed. No hair remnants could be identified. 

The animal experiments are being continued, 
and in a later report the findings will be submitted. 
No contra-indication to the use of the grafts in 
the human subject has been found by this method 
to date. 

CLINICAL APPLICATION OF THE 
PRINCIPLE 

In a series of 70 inguinal hernias, direct, 
indirect, and recurrent, 6 umbilical, 10 ventral. 


Table I. — OPERATIONS IN which Whole 
Skin-grafts were Used 


Type op Hebma 

Number 

average 

Age 

Indirect inguinal 

Recurrent indirect in- 

.5 

43-4 

guinal 

2 

27-5 

Direct inguinal 

16 

41*2 

Indirect-directing 

7 

46 s 

Umbilical 

5 

44 ‘O 

Kecuiicnt umbilical 

1 

550 

Ventral 

10 

39 9 

Epigastric 

I 

38-0 

Femoral 

1 

39 0 


Operation, up to July 31ST, 1944 


Months 

1 > 

i 1 
' ^ 1 

1 

I 3 

4 

i ! 

5 

6 

7 

S 

9 

1 

12 

1 

1 

1 

1 18 

1 J 

24 

24-36 

1 

36-48 

do 

dumber 

1 * 

1 

4 

13 

7 

13 

9 

1 

5 

I 0 

1 

6 

1 

i 

I 

i ' 

2 

3 

4 

I 

i ^ 


identified, but a fibroblastic reaction was in 
process and granulation tissue apparent at the 
margins of the implant. No trace of epidermoid 
cyst could be detected. 

Sections removed at other stages showed 
features intermittent between the two extremes 
described. 

The opportunity arose to explore an inguinal 
canal in the human subject into which a whole 
skin-graft had been sutured for a large direct 
hernia three months earlier. The graft was 
very firrnly attached to Poupart’s ligament, 
aponeurotic medial aspect of the internal oblique. 


Table III. — Complications 


Sepsis 

' 2 cases. Cleared, 21-28 days 

Chests 

2 cases bronchitis, mild 

Others 

1 

One scrotal haematortia. Cleared 


I epigastric, and i femoral, repair has been 
performed by means of a whole skin-graft. 
There have been 2 cases of mild sepsis which 
have cleared up, the first under three weeks 
and the second under four. One scrotal hasma- 
toma developed and there have been 2 cases of 
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post-operative bronchitis, which cleared up 
within a few days. 

The results have been satisfactory, but, of 
course, much more time must elapse before 
recurrence figures can be submitted. 

TECHNIQUE OF OPERATION 

Skin Preparation. — It is suggested that the 
skin chosen for the purpose, coming as it docs 
from the vicinity of the symphysis pubis, is 
potentially infected, and that even if the surface 
be sterile, organisms may lurk in the depths of 
the hair follicles. Proof of the safety of using 
this skin lies in the results of e,\pcrience. The 
method has been used in 88 cases with impunity. 

The method of skin preparadon is first of 
all by careful shaving, followed by scrubbing 
widr ether soap and warm water for ten minutes. 
Spirit compresses and a sterile double hip spica 
bandage are then applied. The procedure is 
repeated daily for three days in all. 

Before operation, in most of my cases, a 
culture of organisms from the skin was taken. 
Only a few showed any growth, and these mainly 
scanty colonics of Staph, albiis. 

Ajnaesthetic. — Gas, o.xygen, and ether, with 
preliminary prcmcdicadon of omnopon and 
scopolamine 3-4 c.c. is entirely satisfactory. For 
ideal relaxation an inhalation ana:sthctic is 
essential. 

Incision. — The incision is fashioned to en- 
close an ellipse of skin which is at least 2 in. long 
and approximately i in. at the broadest diamatcr. 

It extends from the symphysis pubis upwards 
and laterally, parallel to Poupart’s ligament, for 
3 or 4 in. 

The skin with attached subcutaneous tissue 
is removed and immersed in warm normal saline 
solution rmtil required. 

The external oblique is incised in the usual 
way and the flaps reflected to expose the inguinal ' 
canal and spermatic cord. The superior flap 
of the aponeurosis is detached for a distance of 
approximately i in. from its pubic connexion, 
in order the better to expose the area to which 
the graft will be sutured medially. This having 
been done, the cord with cremaster muscle is 
lifted from the canal, and both are separated 
clearly from the floor, and from adhesion to the 
inguinal ligament, from the internal ring to the 
pubic end. It is essential to clear the area 
thoroughly, and this is readily done by clean 
firm sweeps with a gauze swab (Pitzman, ipip)- 

The cremaster and coverings of the cord are 
incised in the usual way, the sac dissected clear, 
and removed by ligation and excision at as high 
a level as possible. 

The next step is to buttress the fascia trans- 
versalis, and to narrow the pillars of the internal 
ring by carefully inserted sutures, thus forming 
a firm support for the graft. 

The repair of the incision in the coverings of 
the cord is made with a running suture, and 
attention turned to the graft. 


The ellipse of skin will be found to have 
shrunk considerably in size. The extremities 
arc seized by Allis forceps and the subcutaneous 
fat rapidly dissected away. The pointed ex- 
trcmitics of the ellipse are then chopped off, so 
as to leave a free end of at least I in, at one end, 
and J in. at the other. The larger end is then 
incised vertically along from its midpoint for a 
distance of approximately I in. to J in., and each 
tail of skin grasped at its tip by Allis forceps. 
The whole is then laid into the inguinal canai 
and the inferior forceps placed below the retracted 
cord. The forceps are then pulled upwards 
and laterally so that the apex of the V thus 
formed grips the internal ring. 

The medial margin of the graft is sutured 
by three stitches — to the lower anterior aspect 
of the rectus sheath, the fascia over the symphysis 
pubis, and the extreme medial edge of Poupart’s 
ligament. Care is taken that the graft is stretched 
taut and that it well overlaps the pubis and rectus. 

The superior Allis forceps are then drawn 
gently but firmly upwards and laterally to stretch 
the superior edge of the graft tightly. The end 
of the skin pedicle is now sutured to the medial 
aponeurotic expansion of the internal oblique. 
The lower skin pedicle is then also drawn out- 
wards and the extremity sutured to the shelving 
inner margin of Poupart’s ligament at least A in. 
above the level of the internal ring. Sutures 
are placed at intervals of about in. along the 
lower edge of the graft to anchor it to Poupart’s 
ligament, and care is taken that the ligament is 
sutured as near the floor of the canal as possible. 
The final row is applied to the superior edge of 
the graft, and fixes it to the aponeurotic medial 
edge of the internal oblique very close to the 
lateral margin of the rectus sheath. 

The outer aspect of the graft is then sutured, 
joining the two pedicles together lateral to the 
internal ring, and in such a fashion as to form 
a skin plaque lateral to it_ as well as medial, 
forming another ring of skin over the internal 
muscular ring, and causing the cord to arch 
slightly upwards in its course from the ring to 

the canal. (Fig. 318.) 

In inserting the superior ro\y of sutures and 
those joining the two skin pedicles, care is taken 
to ensure that the graft is sutured under great 
tension to its attachments. Thirty-day chromi- 
cized catgut is used for suturing the graft. 

A fine layer of sulphonamide powder is 
insufflated on to the surface of the graft and the 
surrounding tissues, the external oblique is closed, 
and the skin sutured with interrupted fine silk 

® patient is allowed up on the twentieth 

day It is established that fascia requires three 
weeks to heal firmly, and there can be no point 
in permitting freedom of movement berore 

In Ais description of technique no mention 
has been made of the many difficulties which 
may confront the operator. But it is emphasized 
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that as the whole skin-graft is advocated for use 
in large and difficult cases, it follows that diffi- 
culties will be encoxontered, and they are all readily 
capable of being surmounted by this new method. 

The same principles can be adopted for direct 
hernisj and can easily be used as a final reinforce- 
ment for umbilical, ventral, or epigastric hernia. 



Fig. 318. — ^The graft has been sutured into position. 

The flaps of the external oblique aponeurosis are held 
retracted by mosquito forceps. Note the two skin pedicles 
stitched together lateral to the internal nng, and that the 
graft is stretched tightly over the entire postenor nail of 
the canal. 

and in fact, one of the main attractions is th^ 
general applicability of this method to any type 
of hernia. 

COMMENT ON THE OPERATION 

It must be recognized that a certain amount 
of experience with the method is necessary before 
mastering the technique. So far as duration of 
operation is concerned, in my first seven of 
eight cases my time was generally fifty minutes- 
Since then it has become less, and for the last 
fifty I have rarely required over half an houx to 
perform any variety of primary inguinal hemior'- 
rhaphy. Recurrent hernite, of course, take some" 
what longer. 

When correctly bestowed, the graft affords 
protection to the entire inguinal canal, and narrows 
the internal ring, but care must be taken not to 
narrow it too much lest later varicocele or tes" 
ticular atrophy develops. The apex of the V 
in the graft should fit snugly into the muscle of 
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the internal ring on its inferior aspect, and the 
cord should emerge smoothly, but with a slightly 
altered direction, from the ring over the edge of 
the skin-graft, into the canal. 

In preparing the bed for the graft it is essential 
to obtain a thoroughly good view of the anterior 
aspect of the symphysis and the lower margin 
of the rectus abdominis. If attention is given 
to these points, the graft will give protection 
to the medial margin of the canal where direct 
hernia is so prone to develop. 

In my experience the operation takes less 
time to perform than a fascial repair, and the 
finished immediate result appears to be stronger 
than that presented by fascia. 

There is never any difficulty in obtaining 
closure of the skin wound even after removal 
of the graft. 

Finally, my impressions to date are that the 
method is excellent, and that post-operative 
cvOTi’pJriC.'x’dOTi'a Vit 'Kbie.v, f'asjCA K wwi'i. 

It is too early to give figures of recurrence or 
late post-operative morbidity, and it is again 
emphasized that this is a preliminary report. 
Detailed analysis of the results will be presented 
in due course, and compared with those for 
fascial repairs, Bassini operations, and simple 
herniotomies, as performed in Woodend and 
Oldmill hospitals. 
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COMPLETE RUPTURE OF THE PANCREAS 


By J. F. CURR 

TEMPORARY ASSISTANT SURGEON, ROYAL INFIRMARY, EDINDURGH, AND LEITH HOSPITAL 


Any type of injury of the pancreas is rare, and 
recently I have had the opportunity of operating 
on a young man with a complete rupture of the 
pancreas due to a subcutaneous injury, an excellent 
recovery taking place. 


CASE REPORT 

History. — ^J. C. W., a male aged 20, of slim build 
but good physique, was admitted to Leith Hospital 
on Dec. 21, 1943. In the course of his duties he was 
walking backwards in the rear of a reversing lorry, 
directing the driver, when he was unexpectedly 
pinned between the back of this lorry and the back 
of a stationary lorry. The lower part of the chest 
and the upper abdomen were forcibly compressed, 
but only for a matter of seconds, as the driver at once 
noticed the danger and released the pressure by 
moving forwards. A momentary severe pain was 
felt at the time of the impact, but it passed off immedi- 
ately. The patient was able to walk away from the 
scene of the accident, was then driven to the hospital 
nearby, and actually walked unaided through its 
doors half an hour after the injury. 

On Examination. — There was no sign of any 
vertebral, rib, or other bony injury, and there was 
no external bruising of the chest or abdomen. A 
moderate degree of shock was present, the pulse-rate 
was 80 per minute, the temperature 97-4'’, and the 
respirations were 30 per minute, shallow, and painful 
if encouraged to be deep. There was a complaint 
of epigastric discomfort and of slight pain in the right 
shoulder. The movements of the abdominal wall 
were restricted during respiration, tenderness was 
present in the epigastrium, and there was slight 
generali2ed guarding of all the abdominal muscles. 
The urine was normal. 

The patient was at once admitted to a surgical 
ward and the state of shock passed off without Any 
special methods of treatment. A careful watch was 
kept and the condition remained quite satisfactory 
for three hours. Thereafter, the pulse-rate rose in 
the next hour from 80 to 90, and the following hour 
still more rapidly to no per minute, during which 
time a blood transfusion had been started and arrange- 
ments made for operation. 

Vomiting had never occurred, but the upper 
abdominal and right shoulder pains were now quite 
severe. Movements of the abdominal wail during 
respiration were absent, rigidity and tenderness were 
generalized, signs of free fluid were demonstrable, 
and there was no loss of liver dullness. There was 
thus definite evidence of some severe abdominal 
injury, but an exact diagnosis could not be made, 
although a rupture of the liver, spleen, or mesentery 
was considered most likely. In spite of a continuous 
blood transfusion, the pulse-rate was still rising, and 
had reached 120 per minute by The time the operation 
was started, six hours after the injury. 

At Operation. — An open ether aniesthetic was 
administered, and the abdomen was opened through 
an upper left paramedian incision. On entering the 
peritoneal cavity, a tremendous amount of fresh blood 
was found lying free in ail the peritoneal compart- 
ments, and, in spite of suction and mopping, the 


blood rapidly welled up into the wound from ever;- 
direction, so that at first there was great difficulty 
in carrying out an exploration. There was no sign 
of any free gastric or intestinal contents and examina- 
tion of the liver, spleen, kidneys, and small intestine 
was negative. A tear i in. long was found in the 
lesser omentum near the stomach, but the stomach 
was not damaged ; bleeding vessels were ligated and 
the tear was repaired. The inferior surface of the 
transverse mesocolon was inspected and revealed an 
irregular rent, about 3 in. long, involving the base of 
the mesocolon but not reaching the bowel, which was 
intact. The rent was immediately to the left of the 
undamaged middle colic artery, but a branch of it 
Avas completely severed, calling for ligation of both 
ends. 

Further examination at the base of the mesocolon 
showed an extraordinary injury. The pancreas was 
found to be completely split into two parts, as though 
by a sharp knife, the line of division running vertically 
almost exactly through the centre of the organ. The 
two parts had retracted with a gap of fully two inches 
between them and the left half of the pancreas was 
lying entirely inferior to the base of the mesocota 
and to the left of the rent in it. On the other hand, 
the right half of the pancreas was superior to the base 
of the mesocolon and difficult to examine through the 
rent, and, to expose it better, an incision was made in 
the greater omentum just distal to the stomach. By 
using these different methods of access, the two rasv 
ends of the pancreas were approached and a few 
individual bleeding points were ligated. In view of 
the wide separation, there seemed little possibility 
of carrying out a successful end-to-end union, and 
it did not seem justifiable to prolong the operation 
by carrying out the alternative procedure of excision 
of the left half. The simple method was therefore 
adopted of inserting several deep mamess sutures 
into each severed end, which had the satisfactory 
effects of controlling htemorrhage from the gland and 
of closing off most of the raw surfaces. 

Even yet the total extent of the injury was not 
discovered, and the hsemorrhage continued, though 
now much more slowly. Using the approach through 
the greater omentum, a large vessel, posterior to the 
pancreas, was found completely severed, with one 
end lying quite free from its surroundmgs. This 
proved to be the splenic vein and its two ends were 
iigaSl. There was no damage to the splenic artery, 

^‘’“pive'^ gramme^ rf Merile sulphanilamide powder 
were applied at the site of injury. A large gauze 
pack was inserted through the opening in the greater 
omentum and was firmly placed between the ends 
of the pancreas, in order to control the shght oozing 
of blood which persisted and also to act as a dram for 
the anticipated coEection of pancreatic secretion. 
The rent in the mesocolon was closed as far as possible, 
and the abdominal incision was firmly dosed around 
the protruding end of the pack . , a 

Post-operative Course. — ^The patient stood the 
operation remarkably well, but nevertheless anxiety 
was felt on account of the possible formidable com- 
plications. The blood transfusion, started before 
operation and kept up during it, was continued 
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thereafter. A total of sk pints of stored blood was 
thus administered during twelve hours and it was 
followed by two pints of plasma. The next day 
the patient was cheerful and in good condition. On 
the fourth day the gauze pack was removed, sodden 
with blood and pancreatic secretion, but no secondary 
haemorrhage occurred. It was feared that complica- 
tions might arise as a result of interference with the 
blood-supply to the transverse colon, but fortunately 
this proved unfounded. 

Subsequent Progress. — ^As was anticipated, a 
pancreatic fistula developed as a small opening at the 
site of drainage in the middle of the operation incision. 
The rest of the wound healed without difficulty and 
there was a complete absence of any sign of fat necrosis 
or wound digestion. During the next six weeks 
there were periodic bouts of upper abdominal pain, 
and there were several rises in temperature to 100° 
or over, lasting intermittently for a few days, settling * 
down thereafter, but only to recur later. X-ray 
examination showed no sign of subphrenic abscess, 
pulmonary complication, or bony injury. 

The type and quantity of the fluid passing from 
the fistula varied greatly, even from day to day. At 
times it was profuse, clear, and watery, and contained 
trypsin but none of the other pancreatic ferments and 
no bile-pigment. At other times it was thick and 
definitely purulent, and bacteriological examination 
showed a heavy infection with Staph, aureus, proteus, 
and B. colt. The fistula gradually became smaller 
and closed finally nine weeks after the operation. 
Interesting physiological observations on external 
pancreatic fistula were recently made by Comfort 
and Priestley (1943), but it was not possible to repeat 
them accurately on account of the very variable nature 
of the fluid and its heavy infection. It was noted, 
however, that the amount of discharge became 
definitely less on a low protein diet and increased 
again on an ordinary diet ; it was not affected by a • 
fatty or carbohydrate diet. It was not desirable to 
continue the low protein diet for too long, and it was 
tried experimentally on a few occasions for periods of 
three or four days. 

At no time was there any obvious evidence of 
deficiency of the internal pancreatic secretion and 
glycosuria was never present. It was not considered 
necessary to cariT' out a blood-sugar curve. The 
feces were examined at different times to investigate 
any deficiency of the external secretions. Two and 
a half weeks after the operation, the total fat in the 
dried feces was 35 per cent, and four weeks after 
healing of the fistula it was 16 per cent, showing a 
possible mild degree of insufficiency at first. On 
both occasions the proportion of split fats to unsplit 
fats was 65 per cent to 35 per cent, indicating no loss 
in satisfactory fat digestion. The general condition 
remained quite good throughout and the appetite 
was seldom upset. In the nine weeks when the fetula 
was present, loss in weight was eonsiderable, there 
being a fall to 7J st. from a normal of over 10 st. On 
closure of the fistula, the weight became restored to 
normal in the next six weeks. 

, The only final disabih'ty was a small incisional 
hernia, for which a suitable belt was prescribed. 

DISCUSSION 

Varieties of Injury, — ^An injury to the 
pancreas may naturally be produced by any 
variety of penetrating or perforating wound of 
the abdomen, for example by bullets, shrapnel, 

ayonet, or knife. This type is almost always 


associated with severe injuries to other viscera 
and by its nature is often rapidly fatal. It forms 
a very small proportion of abdominal injuries 
treated by operation. The pancreas may rarely 
be damaged at surgical operations, particularly 
gastrectomy, nephrectomy, or splenectomy, and 
the diagnosis is to be suspected in the event of 
untoward complications after a particularly 
difficult technical procedure. 

The subcutaneous type of injury is the most 
common and is as much a hazard of peace as 
of war. It is generally caused by some severe 
compression of the upper abdomen and the 
common mechanisms include crushing between 
two vehicles or beneath fallen masonry, running 
over by the wheel of a vehicle, and a kick or a 
blow on the unguarded abdominal wall. It is 
generally believed that the effect of any of these 
mechanisms is to push the pancreas violently 
against the rigid vertebral column, although 
Venable (1932) questioned this idea and put 
forward the theory of contre-coup, the pancreas 
being unable to transmit the wave force created 
by a blow through its substance. Various 
degrees of injury to the pancreas may be pro- 
duced, such as simple bruising, a partial tear, or a 
complete tear, and it is possible for spontaneous 
resolution to follow the mildest traumata. In 
the rather more severe examples, several possible 
changes may take place, including acute pan- 
creatitis with severe hemorrhage or fat necrosis, 
a generalized peritoneal hemorrhage, a localized 
hematoma in the lesser sac, acute peritonitis, or 
a pseudocyst, causing a swelling slowly increasing 
in size weeks or months later. Further reference 
to such injuries is omitted in this article. 

The most severe injury is a complete division 
of the pancreas through the middle, the pancreatic 
duct escaping only in very rare instances. The 
pancreatic injury tends to be associated with and 
overshadowed by damage to other structures 
such as stomach, duodenum, duodeno-jejunal 
flexure, jejunum, liver, kidney, spleen, transverse 
mesocolon, and large blood-vessels, especially 
the splenic vein. These multiple injuries must 
necessarily be very severe, and it is highly probable 
that many of the cases are never diagnosed but 
die almost at once or within a few hours. In 
those patients who survive the immediate injury, 
there are no typical signs suggestive of pancreatic 
trauma, and the manifestations are those of any 
serious abdominal injury associated with severe 
hemorrhage. The estimation of the urinary 
diastase is probably the only useful laboratory 
test, a high reading being indicative of a pancreatic 
lesion. 

Previous Examples of Complete 
Rupture. — The literature on the subject of 
pancreatic trauma reveals very few instances of 
total severance of the organ, although there are 
more references to the less complete cases. 
What is generally believed to be the first recorded 
example was that of Travers in 1827, quoted 
by Moynihan (1926) among others ; Following a 
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run-over accident, autopsy demonstrated a pan- 
creas torn completely across, in association with 
ruptures of the duodenum, jejunum, and trans- 
verse mesocolon, and with many fractured ribs. 
Mayo Robson and Cammidge (1907) referred 
to the fatal case of Wilks and Moxon, the pancreas 
being divided into two parts, and they also 
reproduced the illustration of a similar specimen 
in St. Bartholomew’s Hospital Museum. Cases 
of total division of the pancreas, with successful 
results after operation, were those of Garre in 
1905 (quoted by Moynihan), Feist in 1926 
(quoted by Bailey, 1944), Newton (1929), and 
Brown and Barlow (1932), who also quoted the 
case of Heinckc in 1907. It is not advisable to 
attempt any accurate enumeration of such cases, 
as several references have not been traced and 
other references do not indicate clearly the exact 
extent of the injury. 

Treatment.— The correct treatment in all 
pancreatic injuries is undoubtedly operation, 
and figures as long ago as those of Mikulicz 
(1903) show the advantages over non-intervention. 
In complete division of the pancreas, owing to 
the severe haemorrhage present, operation must 
necessarily be performed early, and Garre, 
Brown and Barlow, and I myself operated about 
six hours after the injury and Newton a litde 
over twenty-four hours after. The actual man- 
agement of the tear in the pancreas varies accor- 
ding to the operator’s own views and to the local 
findings, and success has followed different 
methods. Drainage either by a gauze pack or 
by a rubber tube seems essential, either along 
with methods of suture or possibly as the only 
method in desperate cases or those with much 
friability of the pancreas. Newton was able to 
carry out a direct end-to-end suture of the two 
portions of the pancreas, the two ends of the 
duct being merely approximated, not united, 
and an omental flap being used to encircle the 
suture Une. Garre and Brown and Barlow also 
performed direct sutures. Walton (1930) had 
previously indicated that such a method was 
boimd to fail, and suggested the complete re- 
moval of the separated body and tail and careful 
suture of the divided stump of the neck. In 
my own case, the two ends of the pancreas were 
so widely separated that end-to-end union was 
impossible, and the easiest method was therefore 
to close the two raw ends separately by sutures. 
After direct end-to-end suture, it seems doubtful 
if the left half of the pancreas can ever recover 
its full external secretory functions, as the chance 
of the duct regaining its normal patency seems 
remote. However, there does not appear to be 
an obvious loss of any of the pancreatic functions 
after the various operations. 

The externa] pancreatic fistnia, which is an 
almost constant sequel, usually closes spontane- 
ously after several weeks or months, but during 
that time there is a considerable loss in weight. 

It may give rise to very painful digestion of the 
wound, and Fast (1930) used a method 


recommended by Potter (1927) for duodenal fistulai 
which, It IS maintained, allows rapid relief from 
this complication and early closure of the fistula. 
A.catheter is held in the fistula and packed around 
soaked in lo per cent soludon of 
Wittes peptone j through the catheter hydro- 
chloric acid N/10 is instilled into the fistula at 
the rate of 20 minims per hour. A high cahric 
diet is given and it is claimed that digesdon of 
the wound ceases in twenty-four hours, although 
the fistula may not heal for thirty days. In my 
own case, with an absence of wound digesdon 
and the presence of an intermittent purulent 
discharge, there was no indication for using this 
method. 


SUMMARY 

A report has been given of a young adult 
male who received a momentary severe crushing 
of the upper abdomen. At operation, six hours 
after the accident, a gross degree of intraperitoneal 
haemorrhage was present, and there existed a 
complete division of the pancreas into two parts, 
with wide separation. The two raw ends were 
separately closed by sutures, and a large gauze 
pack was inserted for drainage and hemostasis. 
Other injuries were a transection of the splenic 
vein and tears of the transverse mesocolon and 
the lesser omentum. An external pancreatic 
fistula was a sequel, closing spontaneously in 
nine weeks, and the final result was excellent. 

Mention has also been made of 8 previously 
reported cases of complete rupture of the pan- 
creas, with successful results in 5 cases after 
operation. Methods of management of the 
pancreatic injury have been discussed. 

I wish to express my thanks to Mr. A. Philp 
Mitchell, Surgeon, Leith Hospital, for the oppor- 
tunity of operating on this most interesting 
abdominal injury, and for much guidance and 
encouragement in writing this article. 
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ISCHiEMIC DAMAGE IN THE PERIPHERAL STUMP OF 

A DIVIDED NERVE 

By H. J. SEDDON and W. HOLMES* 

department of orthopedic surgery and department of zoology, oxford 


It has been shown by Holmes, Higher, and 
Seddon (1944) that the nerve lesions found in 
Volkmann’s ischsmic paralysis, apart from those 
directly due to the injury that produced the 
vascular damage, are the result of an ischemia 
of the nerves, which is most severe where they 
traverse the 2one in which the ischemia of muscle 
is maximal. The damaged nerve remains, of 
course, in continuity, but a gross interference 
\vith its normal blood-supply may cause irre- 
parable intraneural change, in the form of an 
obliterative coUagenization within the nerve- 
bundles themselves. 

In the case about to be described the ischaemic 
damage was confined to the peripheral stump of 
a divided nerve, the neighbouring muscles being 
apparently unaffected. This finding was an 
accidental one, but its significance may well be 
considerable ; the case has, therefore, an interest 
not determined solely by its rarity. 

CASE REPORT 

History. — On March 9, 1942, a Royal Air Force 
pilot (bom in 1916) crashed over enemy-occupied 
territory and suffered a compound fracture of the 
upper third of the left radius and ulna, with damage 
to the median and ulnar nerves. He seems to have 
been fairly well treated, though the first plaster was 
too tight and produced two deep sores at the wrist. 
After 4-5 weeks there was some return of sensation 
and movement in the fourth and fifth digits. 

November, 1942 : Wound healed. 

July, 1943 : Excision of head of radius, with 
incidental damage to the posterior interosseous and 
superficial radial nerves. The operation was done 
with a view to restoring pronation and supination. 

Oct. 26 : Repatriated. 

Dec. 16 : Sent by the Royal Air Force to the 
Wingfield-Morris Hospital for consultation. 

On Examination. — The wound in the upper 
third of the forearm lay anterolaterally and there was 
much deep scarring. The head of the radius had 
been excised, and the fracture of the upper third of 
its shaft had united. The ulnar fracture was un- 
united and there was severe lateral bowing with 
anterior displacement of the distal fragment. 

Median nerve : Paralysis was complete except for 
a flicker (? trick movement) in flexor pollicis longus 
and in one or other of the long flexors of the middle 
finger ; there was a typical zone of sensory loss and 
anhidrosis. 

Ubiar nerve : Flexor carpi ulnaris 4 (Medical 
Kesearch Council, 1942, grading) : flexor digitorum 
prorundus 3 to 4th digit and 4 to 5th : aU intrinsic 
muscles paralysed except adductor pollicis and the 
nrst dorsal interosseus. Normal sensibility , hypo- 
nidrosis in the palmar distribution of the nerve. 
Iflectrical reactions and electromyography confirmed 
the diagnosis of a partial lesion of the ulnar nerve. 


*Beit Memorial Research Fellow. 


There was some derangement of radial nerve 
function, but there seemed to be no doubt that 
recovery was well advanced. 

Contractures : Slight flexor contracture of all 
digits, but no more than is commonly seen after nerve 
injuries in the forearm. 

Blood-vessels: Radial pulse not palpable, ulnar 
pulse normal. 

The diagnosis seemed clear enough. The median 
nerve was almost certainly divided at the level of the 
wound 5 the radial artery had been damaged at the 



Fig. 319. — The state of affairs at operation. For the 
sake of clarity the deformity of the forearm is not shown, 
nor is the scarring properly represented — ^it was such that 
pronator teres and flexor carpi radialis were with difficulty 
recognizable proximally. For description see text. 

same level ; there was, presumably, a partial division 
of the ulnar nerve at the site of fracture ; and the 
state of the bones was obvious. There was no 
suggestion whatever of an ischsmic lesion, and the 
case was not investigated from this standpoint. The 
plan of attack on this severely damaged forearm was, 
however, the subject of some debate j it was finally 
decided to deal with the non-union of the ulna and 
with the median nerve lesion at the same session. 
There was no indication for exploring the ulnar, 
since the activity of adductor pollicis and the first 
dorsal interosseus gave promise of spontaneous 
recovery in the other ulnar intrinsic muscles. 
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Operation {Feb. 2, 1944). — The fracture of the 
ulna was first exposed, then the divided median 
nerve. The latter ended in a large neuroma (Fiff. 
319) 3 t a point 9 cm. below the medial epicondylc. 

1 he peripheral stump, however, could not be identi- 
ned until the incision had been carried down to the 
iev'cl ot the wrist. Here the nerve was only 4 mm. y 

2 mm. in diameter, was purplish-grey in colour, and 
Its bundles were only just visible. On tracing it 
upwards it was found to become even smaller, dia- 
meter 2-5 mm. ■' 1-5 mm., dirty grey in colour, soft 



Fig, 3S0. — A transvene section of the specimen of the 
aistal stump of the medinn nerve. Masson. { ' is.) The 
bundles are filled with deeply-stainine collagen. 


and apparently avascular. This minute thread was 
lost above in the much damaged forearm muscles. 
The resemblance to an ischmmic nerve lesion was 
recorded at the time, though with some hesitation 
since the neighbouring muscles showed no change 
apart from those attributable to past sepsis and 
denervation. The anterior interosseous artery was 


clinically as late as twenty-three 
months after the injury. 

Thus when the operation was concluded there was 
no more thaii a haay notion in our minds that this 
curious shnnhage of the peripheral stump was the 
result of ischicmia. 

Histologicai. Examination of the Peripheral 
oTUMP, At the distal end of the specimen the 
general arrangement of the nerve-bundles was normal 
U’tg- 320). But in interna! structure they were 
greatly changed^ for there had been a massive increase 
of collagen in the endoneurium, leading in most 
areas to cotnplcte obliteration of the Schwann tubes 
(Fig. 322), in some to a great restriction of their 
lumina. The collagen In the bundles was composed 
of dense, deeply-staining strands ; consequently 
there was a marked difference even at low power of 
magnihcatlon between this nerve and one which has 
undergone Wallcrian degeneration (Fig. 320; cf. 
Fi?- 32 1 ! which is a similarly stained transverse section 




Fig. 321 . — A specimen of the distal trunk of the median 
nerve from another case in which the nerve had been com- 
pletely divided, and had undergone Wallerian degenera- 
tion only. Compare with Pig. 320 ; the two sections were 
stained and photographed together, (x J2.) 


nowhere to be seen. Since repair of the nerve was 
entirely out of the question, a length of the thread-like 
peripheral stump was removed for examinatioii. It 
is regrettable that no muscle was removed, but it did 
not then occur to us that there was any reason for 
examining muscle, especially as electrical stimulation 
of the central stump produced contraction in pronator 
teres, flexor carpi radialis, and the long flexors of 
the fingers, presumably flexor subJimis digitorum. 
The branches to these muscles were, of course, 
derived from the central stump ; they had evidently 
been severely damaged in continuity, for they had 


FlO. 322. — Detail from part of the section shown in 
Pig. 320. Masson. Scale => The coUagenization 

and hypervascularization of the bundles can be seen. 


of the distal trunk of a nerve that had undergone 
Wallcrian degeneration only). Very few Schwann 
cells could be identified in the bundles, even in those 
tubes which had not been completely obliterated; 
at all points in the nerve there was an abnormally 
large number of small blood-vessels. 

At the proximal end of the specimen, where the 
shrinkage of the nerve was considwable, the internal 
structure of the bundles was similar to that seen at 
the distal end, though they were all of smaUer dia- 
meter, indicating that the shrinkage of the vyhole 
trunk was partly due to shrinkage of the individual 
bundles; the amount of epineurial connective tissue 
was not significantly different at the two ends. There 
were also fewer bundles in the proximal than in the 
distal section, indicating that the shrinkage was also 
the result of an actual replacement and removal ot 
nerve tissue. 

DISCUSSION 

Comparison of this specimen with those 
previously examined (Holmes et al., 1944) showed 
beyond all reasonable doubt that the state of the 
peripheral stump was due to ischmmia; the 
extreme shrinkage of the nerve as a whole and 
the obliteration of the Schwann tubes by dense 
collagen is found, so far as we know, only m 
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nerves damaged by severe ischemia. The curious 
feature of the case was the absence of other 
evidence of ischcemic damage. It must be 
admitted that the exclusion of ischsemic changes 
in muscle is much more difficult than the demon- 
stration of their presence, but it may be said 
with confidence that had such extreme nerve 
damage been the result of a regional ischemia 
the muscle changes would have been unmistakable 
to even the most casual observer. 

One must, therefore, look for vascular damage 
having a selective action on the median nerve : 
there is no need to look very far. The median 
nerve in the forearm derives its main blood- 
supply from the anterior interosseous artery, and 
from a few collateral branches. In any nerve 
occlusion of the collateral branches is harmless 
(Adams, 1942, 1943) provided that the longitudinal 
supply is intact, but interference with the main 
longitudinal anastomoses is definitely harmful 
(Durward, 1944). In one case described by 
Holmes and his colleagues — the last in their series 
— the only demonstrable arterial lesion in a case 
of ischffimic paralysis of the forearm, with in- 
volvement of the median nerve, was occlusion 
of the distal part of the anterior interosseous 
artery. But the nerve lesion was a mild one, 
and almost complete recovery occurred. The 
nerve was in continuity and there was, therefore, 
some opportunity for maintenance of the circu- 
lation from above. Here, on the contrary, the 
nerve had been completely severed high in the 
forearm and thus the distal stump was completely 
deprived of its proximal blood-supply. The 
collateral circulation must have been inadequate 


too, since the radial artery was destroyed in the 
proximal third of the forearm. This suggests 
the important conclusion that in mobilization 
of the distal stump of a median nerve for the 
repair of a lesion in the upper third of the forearm 
the anterior interosseous artery should be treated 
with respect, for it may be the chief source of 
nourishment of the nerve : perhaps neglect of 
this precaution accounts for some of the failures 
after suture at this level, when conditions were 
not at all adverse in other respects. 

SUMMARY 

1. A case is described of division of the 
median nerve in the upper third of the forearm 
with severe ischsmic damage of the peripheral 
stump. There was, apparently, no concomitant 
ischtemia of muscle, 

2. The anterior interosseous artery was des- 
troyed, and it is suggested that this, together 
with the division of the nerve, cut off the main 
longitudinal blood-supply of the nerve. 

3. In the performance of operations on the 
forearm for repair of proximal division of the 
median nerve, it is probably wise to avoid dis- 
turbance of the anterior interosseous artery. 
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A CASE OF TRAUMATIC DIAPHRAGMATIC HERNIA 

By HUGH REID 

HONORARY SURGEON, ROYAL INFIRMARY, LIVERPOOL 


Traumatic hernia may be caused by a direct 
inju^ to the diaphragm, such as by a knife 
passing through the ribs and wounding the 
diaphragm, by necrosis produced by pressure 
from a drainage tube of an empyema lying on 
its upper surface, or it may arise from rupture 
of a subphrenic abscess into the thoracic cavity. 

the other hand the condition may be brought 
about by indirect violence, as by a crushing 
accident which ruptmes the diaphragm and allows 
the stomach, the intestines, or the spleen to 
enter the thoracic cavity. Such hernite have 
no sac and might therefore more accurately be 
described as false herniEe or eviscerations. The 
case here reported belongs to this latter type. 


CASE REPORT 

Clinical History. — The patient, A. D., a co 
miner aged 53, was admitted to the Royal Infirma: 
in jan. 27, 1943. He gave a history that three yea 


previously he was crushed by a fall of coal while 
working in a mine. He was treated in Chirk hospital 
for twenty-four weeks for fractured femur and 
fractured upper lumbar spine. After this he recovered 
completely and went back to work. 

In January, 1930, he was knocked down by a 
horse and was hospitalized for six weeks suffering 
from a crushed foot. There was no sign or symptom 
of chest or stomach trouble after either of these 
accidents, 

A third accident occurred in November, 1941, 
when he was knocked down by a waggon and hurt 
his ribs and back. Since then he had pain in his 
left chest, constant in nature, which kept him awake 
at night so that he had to sit up in bed and was hardly 
free from pain for longer than half an hour. 

About two months before his admission to the 
Royal Infirmary he began to vomit irregularly, without 
relation to the taking of food, and on Jan. 19, 1943, 
he vomited some blood. 

^ prdiminary X-ray examination of the stomach, 
by Ur. Charles Salt, of Chirk, showed that barium 
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pericardium so as to paralyse and relax the diaphragnij 
and by resecting about an inch of the anterior and 
posterior ends of the 7th and 8th ribs so as to allow 
the chest wall to fall in towards the middle line and 
so narrow the opening. With the aid of these 
manoeuvres the stay sutures could be approximated. 

With a long pair of scissors the edges of the rent 
were freshened by separating the pleura on their 
upper surfaces from the peritoneum on their under 
surfaces. These two membranes had united with 
each other to form a smooth lining covering the edges 
so that no muscular or membranous fibres were 
visible until the freshening process had been com- 
pleted. Further interrupted strong (No. 2 chromic) 
catgut sutures were then inserted between the stay 
sutures as they held the edges of the rent together, 
and the remains of the diaphragm were thus sutured 
together so as to obliterate the rent and reconstruct 
the diaphragm without undue tension. The sutures 
were passed on a curved needle from the pleural 
surface through the fibres of the diaphragm into the 
peritoneal surface, then from the peritoneal surface 
of the opposite side through the diaphragm to the 
pleural surface, and the knot tied on the pleural 
aspect. It was felt that further reinforcement of 
the suture line was advisable in case the sutures gave 
way. Two long strips of fascia lata were therefore 
excised from the left thigh. These strips were 



Fig. 326— March 
showing stomach in 
Patient erect 


3, thirty-two days after operation, 
normal position in the abdomen. 


interlaced by means of a Gallic needle along the 
upper surface of the suture line like bootlaces, passing 
hom the mesial end of the suture line near the 

openmg to the lateral end at its junction 
with the chest wall. 

Uie original incision in the chest wall was then 
closed by approximating the 7th and 8th ribs and 


sewing up the intercostal muscles and the muscles 
of the chest wall. No drainage was used because 
it was considered that any effusion which might 



Fig. 327. — Thirty-two days after operation. Lung 
expanded, fluid disappeared. Patient erect. 


subsequently arise could effectively be dealt with by 
aspiration. 

Anaesthesia was carried out by G. O. E., using 
an intratracheal closed circuit method (Dr. Halton), 

The whole operation took one and a half hours. 
The patient was given a continuous transfusion of 
blood and left the table in good condition. 

Progress. — On Feb. 17 the chest was explored 
by a needle and 32 oz. of serous fluid were removed 
from the pleural cavity. Further aspiration was 
done on Feb. 19 and on Feb. 23, when small amounts 
of fluid were withdrawn. 

On Feb. 25 X-ray examination showed no fluid 
in the chest and the lung was expanding satisfactorily. 
The patient felt quite comfortable and was able to 
leave his bed. 

March 3. — The stomach is now seen to be com- 
pletely reduced into the abdomen. Its cardiac end 
is at the level of the nth rib posteriorly, being sur- 
mounted by a well-defined diaphragm {Fig. 326). The 
pylorus is now at the level of the 2nd lumbar vertebra. 
The stomach now presents a normal J-shape. The 
splenic flexure is also in its normal position. 

Subsequent X-ray examination showed that the 
left lung had expanded, and that the residual pleural 
space and the fluid had disappeared, the bony cage 
of the left thorax showing a slight falling in. The 
heart was not appreciably displaced {Fig. 327). 

Subsequent progress has been uneventful and 
he is now at work. 



394 


THE BRITISH JOURNAL OF SURGERY 


AN OPERATION FOR REMOVAL OF CARCINOMA OF THE 
(ESOPHAGUS WITH PRESTERNAL CESOPHAGO-GASTROSTOMY 


By HERMON TAYLOR 

ASSISTANT SUHGION. LONDON HOSPITAL; SURGION, T.M.S. 
SURGEON, KING CrOSOl HOSPITAL 


The treatment of carcinoma of the oesophagus 
varies according to the situation of the lesion. 
For the more superficial tumours at the upper 
end, radiotherapy has become the method of 
choice, but within the chest it is apparently not 
possible to destroy a growth completely by this 
means, without causing fatal damage to the vital 
tissues of the heart and lungs. Fortunately, the 
risk of surgical removal of the intrathoracic part 
of the oesophagus has latterly been very greatly 
reduced by new methods of anatsthesia and by 
measures to combat operative shock and post- 
operative infection. Although the main diffi- 
culties of transthoracic oesophagcctomy have been 
largely overcome, however, the restoration of 
natural swallowing afterwards has only been 
satisfactorily achieved in the ease of grotvths of 
the lower part of the organ. Here the tumour 
can be removed and the stomach mobilized 
through the diaphragm into the chest to obtain 
a direct gastro-ccsophagcal anastomosis in the 
manner first described by Saucrbruch. This 
operation has now become almost standardized, 
and Garlock has recently shown that it can be 
made to include growths which extend as high 
as the concavity of the aortic arch by bringing 
the oesophagus to the left of this structure. 

The anastomosis is a precarious one by 
intestinal standards because of the friable nature 
and longitudinal direction of the fibres of the 
bare outer muscular coat of the oesophagus, 
but by telescoping the cut end into the peritoneal 
surface of the fundus of the stomach, and by 
anchoring the stomach to the pleura to relieve 
the tension on the suture line, a tolerably safe 
union can be obtained. There is, however, a 
limit to which this can be done and no comparable 
way of restoring deglutition after mid-upper 
oesophageal resection has yet been described. 
At present the only alternative to Torek’s original 
plan of establishing permanent cervical and 
epigastric fistula is the construction of a skin- 
tube between them. This is an unsatisfactory 
position because the fashioning of such a tube 
requires a number of plastic operations extending 
over a long period of time after the main opera- 
tion, and the patient may even develop metastases 
before the process is complete. Moreover, skin 
does not tolerate gastric juice well, and many 
attempts to construct skin tubes have ended in 
failure. On the other hand, the fistula: them- 
selves are very troublesome and sore, and it is 
questionable whether a patient is greatly benefited 
by the successful removal of his growth unless 
he is able to swallow his food and saliva fairly 
soon afterwards. 


The same problem of how to close the gap 
in the alimentary canal arises in the case of a 
cardiac growth which involves so much of the 
stomach wall that an endothoracic anastomosis 
cannot be performed without inadequate removal 
of tissue. The question in both cases is how to 
get the stomach to come up to meet the oesophagus, 
and it is therefore significant that as the patient 
lies propped up in bed with flexed neck and 
trunk, the shortest distance between the cricoid 
and the duodenum lies in the plane of the sternum. 
For this reason the stomach can be mobilized 
higher in front of the sternum than round the 
curve of the posterior mediastinum behind the 
heart. In this paper an operation is therefore 
suggested in which an oesophageal or gastro- 
oesophageal resection of a growth is followed 
by a prcsternal or suprasternal anastomosis 
between the stump of the oesophagus and the 
stomach or the remaining part of it {Fig. 328). 



Fig ,28.— Diagramatic representation of the operation. 

A ShoivI the gastro-ccsophagea! resection ; B, Sbon-s the 
remSw of the stomach brought upwards to the front of 
[hrsKtnum and anastomosed to the stump of the 
oesophagus. 

5uch a procedure is, of course, a formidable 
mdertaking, but this is a consideration which 
nust be viewed against the hopeless and distress- 
ng alternative for a patient with a growth of the 
esophagus or cardia. _ 

The operation has been put into practice in 
hree cases, with one death from accidental 
meumothorax of the opposite side of the chest. 
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one death from empyema after eight months, 
and one patient alive, taking soft food by mouth 
and enjoying her life at home eighteen months 
later. The following is a description of the 
operation as I have performed it, with such 
modifications as experience has suggested. 

TECHNIQUE 

Pre-operative preparation consists in rest in 
bed for two to four weeks with a high calorie 
fluid diet by mouth, unless obstruction is absolute. 
This period is used to remove all septic foci in 
the mouth, to reduce oesophageal stasis by regular 
lavage with an oesophageal tube, and to give a 
blood transfusion if required. CEsophagoscopy 
is essential to confirm the diagnosis by inspection 
and biopsy. It may also provide evidence of 
fixity of the gullet in the mediastinum or, with 
bronchoscopy, involvement of the trachea or left 
bronchus, which would, of course, contra- 
indicate operation. At the same time it affords 
an opportunity of dilating the stricture if neces- 
sary, to facilitate feeding and oesophageal drainage. 
Shortly before operation a course of local chemo- 
therapy is instituted in which the lavage after 
each feed is followed by a dose of sulphathiazol 
suspension in order to reduce the infection of the 
growth. Breathing exercises are instituted and 
the patient is familiarized with the oxygen mask 
in preparation for the post-operative period. 
Preliminary jejunostomy is not necessary if there 
has been a good response to these measures, 
but may be required if the oesophageal obstruction 
has not sufficiently diminished under treatment. 

Cyclopropane and oxygen administered by 
cuffed endotracheal tube is the method of anes- 
thesia adopted, in order to give the anesthetist 
unhampered control of respiration by means of 
positive pressure when the chest is open and the 
physiological mechanism for expanding the lung 
cannot function. The operation commences 
with the setting up of a drip transfusion of blood, 
followed later by plasma, and in anticipation of a 
lengthy dissection measures to keep the patient 
warm are taken from the outset, and pulse-rate 
and blood-pressure readings are taken at 15- 
minute intervals. 

The procedure for a growth in the upper half 
or two-thirds of the oesophagus will first be 
described. For this, a right thoracotomy is 
chosen in order that the dissection in the region 
of the aortic arch may proceed more readily 
under vision. The patient is therefore placed in 
a half-left lateral position and his right arm is 
supported by an assistant, as it will be required 
to be moved during the operation. The right 
pleural cavity is opened through the bed of the 
6th rib and any parietal adhesions of the lung are 
separated until it lies on the mediastinum and 
the growth in the oesophagus is exposed. If 
there is no obvious infiltration of the mediastinum 
the pleural covering is incised, the azygos vein 
is divided, and the growth is gently dissected free, 
care being taken to avoid tearing the left pleura 


below. Even with positive pressure in the 
trachea such a tear may have a valvular action, 
and if it occurs there is danger of a contralateral 
pneumothorax, with obstruction of the pulmonary 
blood-flow, and general circulatory failure {see 
Case 3). The opening should therefore be care- 
fully sutured, but if this is not possible a vent 
tube should be put through it until the end of 
the operation, to prevent any possibility of valve 
action and to allow the ansesthetist to keep the 
lung fully expanded. 

While the mediastinal dissection is proceeding, 
in fact, as soon as it has been decided that the 
condition is operable, an independent assistant 
makes two other short incisions. The first, 
about 1 2 in. -long, is made into the peritoneal 
cavity through the midline of the epigastrium 
and the wound is covered with a towel until it is 
required. The second incision, about i in. long, 
is made transversely in the skin over the supra- 
sternal notch. Through this opening the assist- 
ant tunnels downwards in the relatively bloodless 
subcutaneous tissue in front of the sternum, by 
the method of repeated scissor-spreading, as far 
as the length of the scissors will allow. This 
tunnel will eventually accommodate the upper 
stump of the oesophagus, and if it is prepared in 
advance in this way much time will be saved in 
the later manceuvre. 

Meanwhile, within the chest, the surgeon 
completes the mobilization of the whole length 
of the oesophagus by freeing the two ends. Below, 
the attachments of the cardia are separated from 
the oesophageal hiatus of the diaphragm, the 
peritoneal cavity being deliberately opened 
anteriorly. Above, the loose cellular tissue at 
the root of the neck strips easily from the oeso- 
phagus until the cricoid is reached. Great 
gentleness is required here to avoid damage to 
the important descending oesophageal branches 
of the inferior thyroid arteries. When the 
oesophagus is quite free from the cricoid to the 
stomach, a special long curved clamp is intro- 
duced into the epigastric incision and, passing 
between the stomach and the left lobe of the 
liver, is guided by the surgeon’s fingers through 
the peritoneal opening which was made at the 
oesophageal hiatus of the diaphragm, and continu- 
ing high into the chest is clamped across the 
oesophagus above the growth. The first two 
fingers of the surgeon’s left hand now slide up 
the oesophagus to the cricoid, and work their 
way forward in the neck between the pharynx 
and the right carotid sheath until they present 
at the assistant’s suprasternal incision which is 
also the mouth of the subcutaneous tuimel. This 
manoeuvre is illustrated in the diagram for greater 
clarity {Fig. 329). The fingers ^ide the blades of 
a second clamp from the cervical incision down into 
the chest, where they are applied to the oesophagus 
immediately above the first clamp. The oeso- 
pha^s is then divided between the clamps,- which 
are immediately withdrawn to the exterior, carry- 
ing the two parts of the oesophagus with them. 
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The lower part is carried through the diaphragm 
and out of the epigastric incision ; the upper part 
IS drawn through the root of the neck to the space 



F/e. 359. — The surgeon’s fingers protruding from the 
suprasternal incision (j« text). 


of Burns, whence it is thrust down the presternal 
tunnel as far as it will go. The assistant com- 
pletes the cervical part of the operation by bringing 
the end of the upper part of the (esophagus out 
through a short counter-incision over the tunneh 
after which the suprasternal incision, having 
served its purpose, is sutured. The edges of the 
oesophageal opening in the disphragm may be 
approximated if necessary, after which the 
mediastinum is dusted with sulphonamide powder 
and the thorax is closed with under-water drain- 
age. Dressings are applied, the lung is expanded 
by the anesthetist, and the patient is slowly 
placed on his back. 

The first stage of the operation having now 
been completed, the general condition of the 
patient is critically reviewed by the surgeon and 
the anesthetist, to decide whether it is possible 
to proceed at once to the mobilization of the 
stomach into the presternal position. If the 
anesthetist’s chart indicates a progressive fall of 
blood-pressure, especially if the systolic reading 
is below 100 mm. of mercury, the second stage 
should be postponed until a later date. In case 
of doubt, the patient’s response to an interval 
of ten-minutes’ rest is a useful indication of the 
degree of reserve vitality he possesses. 

If it is considered wiser to desist, the upper 
end of the oesophagus is sutured to the opening 
in the presternal tunnel, the growth is removed 
from the lower oesophagus and this end is sutured 
to the skin of the epigastrium. In the interval 
before the second stage the patient will be fed 
through the lower cesophagostomy and later the 


two fistula: may be temporarily connected by an 
external tube, as in Torek’s case. 

The second stage, can, however, be fairly 
rapidly performed and it is very desirable to avoid 
the epigastric fistula if possible. If therefore. 
It is^ decided to proceed at once to the anasto- 
mosis, the epigastric incision is enlarged and 
the presternal subcutaneous tunnel is extended 
downwards to join it. The stomach is now 
mobilized ^ by gentle traction on the (esophagus 
which facilitates the division of the root of the 
coronary vessels beyond the glands in this region, 
as well as the vasa brevia to the spleen, and the 
great omentum along the greater curve. This 
can be done without visible impairment of the 
blood-supply of the fundus of the stomach, if 
care has been taken to avoid damage to the 
pyloric and right gastric-epiploic vessels. It 
will now be found that the stomach can be with- 
drawn entirely from the abdomen and laid on the 
front of the chest with the fundus as high as 
the sternal angle of Ludwig. By mobilizing the 
duodenum as well, it can be drawn even higher 
so that the pylorus lies over the xiphistemum and 
the fundus reaches above the clavicle. This 
degree of mobih'zation is only necessary after a 
very high resection of the oesophagus, but enough 
of the stomach is freed to allow the fundus to 
reach the upper end of the oesophagus without 
tension. The growth, with the lower oesophagus, 
the cardia, the upper part of the lesser curve, and 
the glands which have been (iissected up from 
the cceliac axis are now removed and the opening 
in the stomach is closed in two layers. The 
fundus is drawn up the presternal ttmnel to the 
counter incision for the anastomosis, while the 
assistant closes the epigastric wound, taking care 
to leave plenty of room for the stomach to pass 
between the muscles without constriction. The 
fundus is sutured to the chest wall about I in. 
higher than the upper end of the (esophagus, 
which is laid on its surface and sutured in posi- 
tion. A small incision is now made into the 
stomach wall opposite the end of the (esophagus 
and an anastomosis is made between the two 
openings, the suture line being covered by draw- 
ing the anterior wall of stomach up over it. ^ The 
skin over the anastomosis is closed with drrinage 
of the subcutaneous tissue and the operation is 
completed by passing a small nasal tube through 
the anastomosis into the presternal part of the 


stomach. , 

When the operadon is performed for growths 
of the lower part of the oesophagus or of the 
cardiac end of the stomach, the e.xposure is 
through the bed of the seventh left rib, the 
diaphragm is incised radially from the oesophageal 
hiatus, and the growth is dissected free. The 
first steps are therefore those of Sauerbruchs 
operadon, which will be the method of choice 
if the growth is limited to the cardia or does not 
extend higher than the concavity of the aordc 
arch. The surgeon may well defer the selection 
of an intra- or an extra-thoracic anastomosis 
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until, with the parts in his hpds, he is in a 
position to assess the practicability of the former. 

If this is not possible he need not abandon the 
resection, but may proceed to apply the principle 
of the operation described above with sufficient 
modification to conform to tire anatomy of the 
aortic arch. Thus the cesophagus must be freed 
by blunt dissection with the finger between the 
deep side of the arch and the azygos vein after 
infiltrating this region with | per cent novocain ; 
the dissection of the root of the neck is to the 
left of the trachea, and in passing the oeso- 
phageal clamp down from the neck into the chest 
it must follow the same path between azygos 
vein and aortic arch before being applied to the 
lower oesophagus and withdrawn. The blood- 
supply of the oesophagus is more precarious when 
it is divided low down, and particular care must 
be taken in dissecting the root of the neck not to 
damage the vessels joining the upper end from the 
inferior thyroid trunks. It is expedient also to 
extend the incision across the costal margin and 
left rectus muscle to the epigastrium to obtain 
a wide thoracico-abdominal exposure for the 
dissection of an extensive growth in the stomach. 
The spleen and proximal omentum should be 
removed with the growth and the stomach 
divided about half-way down the greater curvature 
and as far as the incisura on the lesser curve. 
Case 3 shows that this degree of removal of tissue 
is still compatible with a presternal anastomosis 
if the duodenum is mobilized as well as the 
stomach. Apart from the approach and exposure, 
and the dissection below the diaphragm and 
opposite the aortic arch, the execution of the 
operation follows the same lines as that described 
for upper cesophageal resection. 

During the post-operadve period the patient 
is sustained by fluid diet by the nasal tube, 
through which sulphathiazol suspension is also 
administered. When not used for this purpose 
the tube is kept open to the atmosphere to prevent 
gas distension of the stomach and thus remove 
any internal strain on the anastomosis. Leakage 
here is fraught with danger of widespread infec- 
tion of the subcutaneous tissue in front of the 
chest and a careful watch must be kept to prevent 
this. The integrity of the suture line may be 
tested by a drink of methylene blue which will 
ooze from the local drainage tubes if it is not 
soimd. Continuous suction to remove escaped 
saliva may prevent a complete breakdown, but 
if inflammation is spreading it is better to limit 
this by opening up the wound and intubating 
the fistula. 

If the anastomosis holds, nothing is allowed 
by mouth until the cesophagus and stomach are 
firmly adherent in their new position, but mouth- 
washes may be freely used. Sips of fluid may 
be given on the seventh day and the nasal tube 
is removed on the tenth day if all is well. The 
under-water drain is removed when the discharge 
has ceased to be copious, but the residual pleural 
fimd IS aspirated at intervals and cultured, and 


penicillin may be injected at the same time to 
minimize the risk of secondary infection from the 
bronchopneumonic lung. 

CASE REPORTS 

Case I. — ^The patient was a man of 6i with chronic 
bronchitis, an emphysematous chest, and a squamous 
carcinoma zi in. long in the middle of the cesophagus. 
With Mr. C. B. Lewis administering the anesthetic, 
the operation was performed on July 24, 1942, through 
a right thoracotomy incision. Widespread adhesions 
of the lung and inflammation of the mediastinum 
made the dissection lengthy and difficult, and after 
removal of the growth it was decided to postpone the 
mobilization of the stomach to a later date. The 
upper cesophagus was therefore left as a fistula near 
the suprasternal notch, while the lower oesophagus 
was brought to the surface of the epigastrium. Post- 
operative bronchopneumonia with gangrene of the 
right lower lobe resulted in an empyema which was 
drained, but later required a partial thoracoplasty to 
obliterate the cavity. The patient improved after 
this, but he was much troubled by persistent regurgi- 
tation from his lower fistula and he failed to put on 
weight. Eight months after the ossophagectomy it 
was therefore decided to proceed to the mobilization 
of the stomach into the presternal position. During 
this procedure a second empyema was found present- 
ing at the oesophageal hiatus of the diaphragm, where 
it was closed off below by the spleen and stump of 
the cesophagus. This was evacuated and drained 
from below and the presternal operation was completed, 
but the patient died a week later. 

The post-mortem showed that the mediastinal 
empyema conneaed with a necrotic area of the inner 
surface of the lower lobe of the tight lung. There 
was no secondary growth in the mediastinum and the 
stomach had not sloughed in its new position, but was 
adherent by fibrinous tissue to the skin and the front 
of the chest wall. 

Case 2. — This case was more encouraging ; the 
patient was a woman aged 60 who had lost 4| st. in 
weight and suffered from dysphagia due to a growth 
in the lower part of the cesophagus, the upper edge of 
which was 3 in. above the cardia. Her operation was 
performed on April 2, 1943, the ansesthetic being 
given by Mr. Stout. A right thoracotomy was again 
chosen, the lower 5 in. of cesophagus were removed 
together with a fringe of gastric mucosa, and the 
complete operation of presternal oesophago-gastro- 
stomy was performed uneventfully in one stage. 
Bronchopneumonia with empyema again supervened, 
but cleared up after drainage and healed during the 
next four months. The anastomosis broke down 
six days after operation and formed a fistula about i in. 
across, with upper and lower openings. These were 
connected by an indwelling plastic tube through 
which the patient was able to take liquid or soft solid 
foods by mouth. 

The specimen was reported as a columnar-celled 
adenocarcmoma by Dr. W. W. Woods, although at 
operation it had not appeared to extend to the cardia. 
Seven months after the cesophagectomy the fistula 
was explored and some nodules of growth were found 
in the gastric mucosa, with a metastatic gland on the 
lesser curve. The whole stomach was therefore 
mobilized once more and a partial gastrectomy was 
performed ftom the cardiac end, the line of section 
being two-ffiirds the distance along the lesser cun'e 
and one-tbird the distance along the greater curve. 
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It was surprising to find that even now a direct 
anastomosis could be made without tension between 
the end of the oesophagus and the greater curve of the 
stomach. Unfortunately post-operative infection of 
the presternal cellular tissue caused a further break- 
down of the anastomosis which healed but left a 
gap of 3 in. between the oesophageal and gastric 
openings. 

This patient has been discharged home with an 
indsyelling plastic tube across the fistula j she lives 
a fairly normal life, taking soft foods by mouth and 
has put on iglb, in weight. She removes the tube at 
night and replaces it in the morning in order to keep 
it fairly watertight. If the tube gets blocked she 
takes it out, cleans it and puts in back, though this is 
seldom necessary. She has no trouble with regurgi- 
tation into her mouth and the disability of the fistula 
is not at present sufficient to warrant a further opera- 
tion. She is, however, unable to exert herself, as this 
causes the fistula to leak. Full of courage, she pro- 
poses to come into hospital for plastic closure of the 
fistula. 

Case 3. — The third patient was a fairly healthy 
man of 48 with three months’ history of lassitude, 
loss of weight, and difficulty in swallowing solid foods 
due to a columnar-cclled carcinoma of the cardia. 
His operation was performed on Feb. 29, 1944, 
cyclopropane and oxygen being administered by 
Dr, Parry Brown. Through a left abdomino-thoracic 
incision the growth was found to extend right across 
the fundus of the stomach and il in. up the asophagus," 
which opened into the base of a large malignant 
crater. There was one indurated oesophageal lymph- ' 
node, several outside the cardia, and a mass of glands 
around the root of the coronary artery, but the growth 
itself had not broken through the outer coat of 
(Esophagus or stomach. The mass was too extensive 
to permit of endothoracic anastomosis, but after 
resection from 3 in. above the cardia to a line joining 
the incisura and the middle of the greater curve of 
the stomach, a presternal ocsophago-gastrostomy was 
arranged without tension. A satisfactory excision 
of the growth and glands was obtained, but in spite of 
transfusion and high oxygen concentration in the 
respiratory gas a progressive circulatory collapse 
developed and the patient died two hours after the 
operation. 

Post-mortem e.vamination showed a small tear 
1 in. long in the right mediastinal pleura with a partial 
right pneumothorax. Air had been able to enter 
but not to escape from the right side of the chest, 
and although partial inflation of the lung had been 
maintained by positive pressure, the pulmonary 
blood-flow had been gravely constricted and collapse 
of the general circulation had followed. 

DISCUSSION 

These cases were to some extent experimental, 
but although they were in many ways disappoint- 
ing, they do indicate the general feasibility of the 
plan of operation as well as some of the difficulties 
and dangers that may be encountered. Natur- 
ally, there is much to be learnt in the further 
development of the technique, but it is hoped that 
the method may prove a step forward in the 
treatment of carcinoma in this region, since it 
offers immediate restoration of swallowing if 
primary healing is obtained. On the other hand, 
it is noteworthy that breakdown of the anastomosis 


IS not fatal as it would be inside the thorax, 
and that the fistula which results is easily con- 
trolled by a short indwelling tube and may be 
repaired at leisure by a further adjustment of 
the stomach upwards. 

The reduction of blood-supply involved in 
transposing the viscera into the presternal position 
position is apparently not incompatible with their 
survival. In neither of the two cases in which 
the whole stomach was mobilized was any change 
observed in the colour of the fundus, and, in fact, 
no necrosis occurred post-operatively. Kirschner 
made similar observations in 1920 in utilizing the 
same degree of mobilization of the stomach to 
by-pass a simple stricture of the oesophagus in 
5 cases. He found no evidence of deficient 
circulation at operation, and post-mortem exam- 
ination of 4 patients who died showed no slough- 
ing of the stomach, although one contained an 
acute ulcer. The patient who survived was 
observed for two years, during which time she 
ate a full diet and had a normal digestion. My 
second case also has no disturbance in this way, 
although her food has to be finely divided. 

The blood-supply of the transposed (esophagus 
is derived from the descending oesophageal 
branches of the inferior thyroid vessels. These 
are apparently able to maintain a sufficient blood- 
flow to the lower middle oesophagus on account of 
the longitudinal direction of the intrinsic vessels 
in the oesophageal wall, but for this reason it is 
important to avoid trauma to the gullet and its 
superior connexions during the dissection. 
Doubts on the viability of the lower oesophagus 
when separated from its inferior vessels have 
mostly been expressed to explain the breakdown 
of an endothoracic anastomosis, but other factors 
are enough to account for this. In the 3 cases 
described, the blood-supply to the (Esophagus 
was, in fact, adequate ; Case i was a high resec- 
tion with only a short upper oesophageal stiTOR 
but in the other 2 cases the gullet was divided 
5 in. and 3 in. from the cardia respecuvely. It 
survived uneventfully in the former case and 
although the last patient did not recover from the 
operation, the end of the oesophagus was observed 
to ooze when it was divided above the damp. 

The greatest danger to the patient after 
recovery from operative shock is that of infection 
of the pleural effusion from the bronchopneu- 
■Lnic lu^ng. I have not yet had the opportumty 
^injecting penicillin into the pleural cavity after 
aspirating the fluid, but its effectiveness in early 
empyemata suggests that this may be a valuable 

oreventive measure. _ • j 

^ Although the operation was primarily designed 
to obviate the necessity for a skin tube after mid- 
uemer oesophageal resection, its applicability to 
the lower oesophagus and cardia gives the surgeon 
vreater freedom of action when exploring a 
growth here. His aim must be to perforni an 
fntrathoracic resection and anastomosis if possible, 
cince it involves so much less anatomical disturb- 
ance, but he may find that the extrathoracic 
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method described is necessary to secure complete 
removal of the type of growth that spreads 
longitudinally up the oesophagus or widely into 
the stomach. 

Technical feasibility is, however, not the only 
factor involved in the choice of method. As 
experience grows, the relative mortality, post- 
operative disabiUty, and the incidence of recur- 
rence of growth will become of increasing import- 
ance. These may be left to the future, but it is 
worth noting that a gastro- oesophageal junction 
immediately under the skin has certain advan- 
tages. Thus it may be manipulated if food is 
held up there, or it may be compressed if regurgi- 
tation due to lack of a cardia is troublesome, as it 
tends to be with an intrathoracic anastomosis. 


More important perhaps is the fact that it can be 
palpated periodically for recurrent growth, which 
would then be accessible to X-ray treatment. 
Alternatively, it may well be that routine post- 
operative radiotherapy to the superficial stomach 
and oesophagus would give better long-term 
results in this form of cancer than are obtainable 
by operation alone. 

I should like to thank the Royal Society of 
Medicine for allowing me to demonstrate Case 2 
at a recent meeting of the Clinical Section, and 
especially to thank my assistants and ansesthetists 
and the Sisters and Nurses of the London Hospital 
for their untiring skill and devotion in the care 
of these patients. 


BILATERAL RENAL CARCINOMA 

By HOWARD G. HANLEY 

SURGEOKj HILLINGOON COUNTY HOSPITAL, MIDDLESEX; HON. UROLOGICAL REGISTRAR, ST. PAUL'S HOSPITAL, LONDON 


Bilateral renal carcinoma is a very rare finding, 
only about 9 cases being recorded in the literature. 
In reporting these, the various authors set 
different standards for accepting the few published 
cases, but nearly all agree that the diagnosis must 
eventually be confirmed by post-mortem exam- 
ination, since the radiological findings may be 
deceptive. 

Most of the authors present their cases as 
examples of two primary growths, the evidence 
used against one being a metastasis from the 
other varying in individual cases. 

If there are no other metastases in the body 
and the renal veins are not involved, it is argued 
that the likelihood of a solitary secondary deposit 
in the opposite kidney is remote. Certainly in 
some case-histories there is such a long interval 
of time between the discovery of the two growths 
that there is strong evidence for supposing them 
to be of separate origin. 

However, this question would seem to be idle 
speculation in most cases, since proof either way 
is not available. 

All but one of the recorded cases are ‘ hyper- 
nephroid ’ carcinomas or Grawitz mmours, the 
exception being a bilateral papillary carcinoma 
of the renal pelves. 

SUMMARY OF THE LITERATURE 

The first example of a bilateral hypernephroma 
was recorded by Chute in 1910. The tumours 
were found post mortem, and there was a second- 
ary deposit in the gut. 

In 1914 Parkes Weber described a case of 
bilateral “ malignant hypernephroma ” or 

adrenal carcinoma ”. He states that “ doubt- 
less the primary growth in the present case 
was suprarenal ”, However, this is accepted as 
an e.xample of bilateral renal hypernephroid 


carcinoma by some of the other authors. Un- 
fortunately no microphotographs are reproduced, 
but the description of the gross specimens would 
seem to indicate an adrenal rather than a renal 
origin, and I am informed in a personal communi- 
cation from the author that he still considers his 
case to have been a bilateral primary adrenal 
carcinoma, not a renal ‘ hypernephroid ’ carci- 
noma. Parkes Weber’s case is, therefore, not 
included in the total of nine. In 1927 Kinney 
described a case where the diagnosis was made 
by retrograde pyelography, but confirmation was 
never obtained by autopsy examination, and for 
this reason it is not accepted by the more recent 
authors, notably Beihn and Neiman. Hunt’s 
case in 1927 is quite straightforward. Nephrec- 
tomy was performed for “ hypernephroma ”, and 
when' the patient died, a similar growth was 
found on the other side i no metastases were 
formd. 

Sanford in 1931 performed a nephrectomy 
for a papillary carcinoma of the renal pelvis, 
although the other side was suspect radiologically. 
After death a full post-mortem examination was 
not allowed, but the remaining kidney was 
obtained and showed a similar papillary carci- 
noma. In the absence of radiological evidence 
of lung metastases he assumed that there were 
none present. 

In 1935 Spengler and Bohrod described 2 
cases. The first was diagnosed before death and 
confirmed by autopsy examination. No second- 
ary deposits were found. In the second instance 
the tumours were found post mortem, together 
with multiple secondary deposits in the lung, 
liver, pancreas, and adrenals, while the right 
renal vein was filled with tumour tissue. 

In 1940 Elward and Spire found bilateral 
hypernephroma masses after death in a case of 
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mediastinal neoplasm which had been treated 
by deep therapy. There were no renal symptoms. 

In June, 1942, Forsythe recorded a case of 
nephrectomy for hypernephroma, followed by 
the finding of a similar growth on the other .side 
post mortem. He also records a Mallory case- 
report No. 22091 in 1936, where nephrectomy 
was followed by the finding of a hypernephroma 
in the remaining kidney after death 13 years 
later. There were no mctastascs. I have been 
unable to verify this case personally. 

In December, 1942, Beilin and Nciman 
described their case, confirmed by post-mortem 
examination 103 months after the original nephrec- 
tomy for hypernephroma. 

These authors quote Sicbke (1926) as having 
described 2 cases, but I am unable to confirm this 
from the reference given. 

The same authors quote Lubarsch as des- 
cribing I case, but on referring to the original 
paper, 1 find that 'Lnbarscli includes J case of 
bilateral renal carcinoma in a large scries of renal 
neoplasms which he is reviewing ; no details or 
further references arc given. He has seen 00 
case of bilateral hypernephroma, so we may 
conclude that the case he refers to was a papillary 
carcinoma. In the absence of clinical data it is 
not included in the total of recorded cases. 

This makes a total of 9 cases of proved 
bilateral renal carcinoma in the literature, with 
Kenny’s case as a possible tenth. 

A further case of bilateral renal carcinoma 
of the hypernephroma type is now presented.* 
The provisional diagnosis was made radiologically 
and was subsequently proved at post mortem. 

Owing to the absence of positive proof, it is 
not claimed that this was an e.xamplc of two 
primary renal growths, although there is reason 
for supposing it may have been, especially when 
compared with the previously accepted cases. 

CASE REPORT 

J. R., an alert, active, old-age pensioner of 73 
years, with no previous or family history of renal dis- 
sease, was first seen in out-patients in March, 1943, 
complaining of occasional blood in his urine during 
the previous three weeks. He had been losing much 
weight and complained of a painful lump in his right 
loin, which clinically was a large kidney tumour; 
his urine contained bright red blood, but was sterile 
on culture. Other than bronchitic signs in his chest, 
a general examination revealed no gross pathO' 
logy. On admission to hospital, intravenous uro' 
graphy showed no excretion from the right kidney 
up to one and a half hours, while visualization of the 
left kidney was also very poor. Cystoscopy was 
performed, when bright blood was seen issuing from 
the right ureteric orifice ; the left efflux was clear. 

Owing to the poor visualization of the left kidney 
in the excretion urogram, a left ascending pyelogram 
was deemed necessary before performing a right 

* This patient was demonstrated at the Urological 
Section of the Royal Society of Medicine on Nov. 25, 
1943. The gross specimen was shown at the Surgical 
Section of the Royal Society of Medicine on jfan. 

S, 1944- 


nephrectomy. Most unexpectedly this showed com- 
plctc amputation of the upper group of calices, the 
appearance being that of a neopJasm or cyst fH?. 

was neither tender^ nor 
palpable, while the urine collected from the ureteric 
catheter showed a few red blood-corpusdes but no 
other abnormality. A provisional diagnosis of left 
nypernephroid carcinoma was made. 

A week later a right ascending pyelogram was 
performed under X-ray screen control but no filling 
of any calicos could be obtained 333, A). Blood 
was still passing down this ureter, and thus with the 
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FiO. 330. — A, Right ascending pyelogram. No filling of 
renal pelvis could be obtained. B, Left ascending pyelo- 
gram, sho,ving complete amputation of upper group of 
calices. 


provisional diagnosis of bilateral renal carcinoma the 
man was discharged home to be seen regularly in 
the out-patient department. 

The haimaturia decreased and even ceased com- 
pletely for days at a time, but he was readmitted two 
months later with an acute bronchitis. His renal 
function was found to be unaltered, and a repeat 
chest radiograph still showed no evidence pi t^tra- 
thoracic secondary deposits. The lower pole of his 
left kidney was now just palpable, while the right 
kidney was much larger and more fixed. 

The bronchitis subsided quickly and he was agam 
under observation in out-patients for a period of eight 
months, during which time the hsmaturia and bron- 
chitis were his chief symptoms. The left kidney was 

slowly enlarging. , . v, u -.i. 

He was readmitted in November, 1943, with 
bronchitis, bur his general condition had deteriorated 
considerably. He had lost weight, was bleeding 
continuously, and both kidneys were painful, necessi- 
tating morphia to control the spasms at times. 

During this period a large left varicocele developed 
but caused little discomfort. He became steadily 
weaker and died in December, 1943^ ten months after 
the onset of symptoms. 

Summary of Special Investigations.— 
Radiography.— 13 ; Well-marked Paget s 
disease in pelvis and lumbar spine. J'™- 

^—virtually no excretion from right kidney up 
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ti°on' Wr— very poor excretion and visualiza- 

tion. Left ascending pyelogram — amputation of unner 

group of calices due to neoplasm or cyst. Chest 

no evidence of metastases. 

filli^^"?any^4liS?' Pyelogram-ltick of 

Nov. 12 : Chest — no evidence of intrathoracic 

“/mftfsteses‘^'^Pa^fr^^''H- bones, skuU~no evidence 
oi metastases. Paget s disease— spine and pelvis. 
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Pathology. — The macroscopical appearance of the 
two kidneys and bladder is shown in Fig. 331. The 
left kidney contained a typical ‘hypernephroma’ in 
the upper pole witn normal tissue below it. The 
right kidney, greatly enlarged and shapeless, contained 
much old and recent blood-clot and collapsed to half 
its size when cut open. There was a firm, organized, 
cone-shaped clot blocking the pelvi-uretcric junction 
while the majority of the dilated sac contained a 
yellow necrotic papilliferous mass of tissue, nowhere 
resembling a ‘ hypernephroma ’. There was no 
evidence of extension along eitlier renal veins, in spite 
of the recent onset of a varicocele on the left side. 



Fig. 3J2. — Microphotograph of section from left 
kidney tumour, (x 150.) 


There was no evidence of growth extending 
along either renal veins, but there were several 
^all metastatic nodules on the parietal pleura. 
Xhesc were not shown in repeated radio&raphs 
of the chest. 

3. No special claim is made that the case is 
an example of two primary growths, although 
similar cases in the literature have been accepted 
as such. 


I would like to express my gratitude to 
Professor J. Henry Dible for his opinion on the 



Fig 333 — Micropholograph ftortv growing edge 
of necrouc area in right kidney, fx ISO) 


Microscopy. — Sections from the left kidney showed 
typical ‘ hypernephroma ’ tissue (Fig. 332). 

Professor J. Henry Dible, who selected and 
examined sections from the right kidney for me, 
reports that two distinct types of cells could be seen, 
a papilliferous area, and the more typical ‘ hyper- 
nephroma ’ tissue. 

The necrotic material from the distended pelvis 
showed a papilliferous structure in the areas where any 
histology could be made out, but a section from the 
growing edge of this same tissue showed the typical 
‘ hypernephroma ’ cells (Fig. 333). 

SUMMARY 

1. The previously reported cases of bilateral 
renal carcinomas are reviewed. 

2. A further case is added to the literature, 
making ten in all. The provisional diagnosis 
was made radiologically before death, and was 
subsequently confirmed by post-mortem exam- 
ination. 


pathological specimen and his kind help with the 
slides and microphotographs. 

I am also grateful to my colleague, Mr. L. 
Fatti, for his help with the German literature. 
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TRAUMATIC ISCHiEMIA OF PERIPHERAL NERVES 

\VITH SOME OBSERVATIONS ON VOLKMANN’S ISCHiEMIC 

CONTRACTURE 

By ATHOL R. PARKES 

SURGEON-IN-CHAHOE, PERIPHERAL NERVE INJURIES UNIT, SCOTTISH E.M.S. 


A NUMBER of cases of injury to a limb complicated 
by multiple nerve lesions has been seen at a 
Peripheral Nerve Injuries Centre in Scotland. 
The aetiology of the nerve lesions was at first 
obscurcj but the conclusion has now been reached 
that they are due to ischamia of the nerve trunks, 
the main factor in the production of which was 
in most cases pressure of extravasated blood and 
tissue fluids beneath the deep fascia of the limb. 

CASE RECORDS 

Most ot the patients had been injured some 
months before their first attendance at the Centre. 

LOWER LIMB 

Case No. 1. — ^D. Y., aged 21. 

History. — ^This naval officer was kicked on the 
leg while playing football and sustained a simple 
transverse fracture of the tibia and fibula about 




334-~Chart showing sensory loss in the distal part 
ot the dvs^bution of musculocutaneotis, anterior tibial, 
postenor tibial, and sural nerves. Note extension, of 
sensitivity to pin*prick along sural distribution. 

midshaft. Within a few hours the leg became very 
swollen and tense, and because of this plaster was 
not immediately applied. About twelve hours after 
the injury me patient noticed numbness of the great 
toe, and this numbness gradually spread centripetally 
imtil the whole foot felt ‘ dead.’ The notes state 
that me posterior tibial pulse at the ankle was not 
palpable ^ this time. After five days of elevation 
at the hmb a walking plaster was applied. 


Examination (5 months after injury). — The 
posterior tibial and dorsalis pedis pulses were normal 
at ffie ankle. There was moderate clawing of the 
toes with slight contracture in long extensor and 
flexor tendons. 

Motor: There was wasting and paralysis of all 
the intrinsic muscles of the foot — extensor digitorum 
brevis as well as those of the sole — and all these 
muscles gave R.D. on electrical testing. All the 
muscles of the leg showed full voluntary power and 
a normal response to faradism. 

Sensory : There was loss of sensation to light 
touch and pin-prick in the areas of distribution of all 
the deep nerves of the leg — anterjor tibial^ posterior 
tibial, and musculo-cutaneous — and in the area of 
the sural nerve (Fig. -334). Deep pressure sense and 
joint sense were absent in the distal part of the foot. 

Sweating : There was anhydrosis in the antesthetic 
area. 

Recovery. — The first sign of sensory recovery 
was noted 6| months after injury and it slowly pro- 
gressed in ail areas in a manner indicative of nerve 
regeneration. Seventeen months after injury re- 
covery of sensation was almost complete in musculo- 
cutaneous, anterial tibial, and sural areas, but there 
was still some loss to light touch in the distal part of 
the sole. Some return of voluntary power and some 
response to faradism were noted in abductor hallucis. 
During recovery there was a very marked ' proto- 
pathic ’ type of response to pin-prick, especially on 
the sole. There was a definite delay (about 1-5 
seconds) in the appreciation, of the stimulus and the 
sensation evoked thereby was of an extremely un- 
pleasant character. Rubbing the skin of the sole 
also gave rise to a very unpleasant sensation (‘ plantar 
dysthesia ’), and at this stage of recovery there was 
a good deal of pain on walking. These phenomena 
became much reduced in intensity as sensation to 
light touch was regained. The slight shortening of 
the long flexor and extensor tendons gradually 
developed into a fairly severe contracture which has 
recently been treated by operation. 

Case No. z. — ^T. G., aged 25. 

History. — This soldier was struck by a car and 
sustained a ‘ bumper ’ fracture of the upper end of 
the tibia. Despite considerable swelling of the leg 
a closed plaster was applied, but had to be removed 
the following day because of poor circulation in the 
foot. Skeletal traction on a Braun’s splint was 
substituted and later a drop-foot was noticed. The 
patient could give no clear history regarding the onset 
of antesthesia. 

Examination. — The findings were similar to 
those in Case i, except that extensor hallucis longus 
was paralysed and there was marked weakness of 
other muscles supplied by the lateral popliteal nerve. 
Sensation was present in the sural distribution, but 
lost in the distal part of the saphenous area (Fig. 33s). 

Recovery. — The first sign of sensory recovery 
was noted seven months after injmy', and later delayed 
protopathic response to pin-prick was much in 

26a 



T}ip 

.evidence. Wu 

Jn/ury aV, Jast ^ JOU 



336 ;"*^ 

■'iiere was no rn ^^trinsir 
Case 4 .__j^ ° ™ntracrure. ""“seJes 

'!>■ 

a railwav ^V^’etion of ,v°®”’'”uted fro 

foot. as weiJ as riT of thp ^ 

^^COVERY ~^\T- ^^trinsic 

recovery ntonths afte • ' 

Hi" ^-D. B. ^^'Wai ne^v^": '"as 

■» '"Ihtf"”'? iPr“"»''‘' fr.„ 


"as the on/vP^^^' oxcept fiP^’^Ss were 


.•nvolv,, ,,' 

‘Confined to the ri • ’ “' “<■ 

response r distal no “‘^ped. 

ferij^s »« ,r 

tated"^ o ¥h "HsJjcd by 

ivas°fn^^° si A 'Moulder 

°S%f ^ «nd i?D 

'Wd?P Je^^°"ermostof5?®^°'’‘^^y io'^sV''^'’ o" the 


P‘rir6._r ^ ■'“‘^^°'"orin''ahrf“ affectV, 

»sSr 

Saf-;s.>£'£-feca«gK 

"’"Other PorL '”^"'7 the P "P in n/P'" '"’tiiout 

"’""cies be/P^'""'"'' hlc^c^x^^t wa" ^^"'ster. p 

S &? 

oeiow the P a/] the rif* ®ansoiy 7oss • P^^^Iysed 
Paipab/e at Thf nPP "'"d?uner^. areas 

"asseJs we/e^^ P^^a. ^P°/fafior S/^^’a nerve' 

r g; £- 5 

pPeS? 

^‘'''‘"■a comil ’■acoverv^ '^a musw ^ 






ca . , ”P“iw 
.77., 

1®B ia H»., 


sensation*^**rh^*^ t^ere Tjac u 

^aiiucis Were Vh/^^ P^^aaai 

■r tne first-named 



OF PERIPHERAL NERVES 405 


TRAUMATIC ISCHAEMIA 

showed the typical mass necrosis and fibrous tissue 
replacement of Volkmann*s ischsemic contracture 
{Fig- 337)- The others showed only some degenera- 



FiG. 337. — Transverse section of flexor hallucis longus 
eighteen months after iniurj’, shomng completely necrotic 
muscle vrith dense scar tissue at its periphery. 


don of muscle-fibres with interfibriUary fibrosis on 
the surface of the muscles. 

Case 7. — J. M., aged 25, 

History. — Through-and-through bullet wound of 
the leg about its middle, which caused a comminuted 
fracture of the fibula. The wounds were excised and 
sutured. Three days later the leg became very 
swollen and tense, and anssthesia of the foot was 
noticed. 

Examination. — ^Three weeks after injury the 
posterior tibial and dorsalis pedis pulses were normal 
at the ankle. There was loss of fonction in all three 
deep nerves of the leg with paralysis of the long 
flexor and long extensor of the great toe. 

Exploration. — Some months later the posterior 
tibial nerve was explored. There was no sign of 
division, but the nerve was thin and atrophic below 
the level of the injury. 

Recovery. — Twenty-one months after injury there 
was no motor recovery, but considerable recovery of 
sensation, especially in the musculo-cutaneous distri- 
bution. ^ 

Case 8. — ^D. McK., aged 33. 

History. — Through-and-ihrough buUet wound of 
the thigh. The track of the bullet did not pass near 
the sciatic nerve, but it did traverse Hunter’s canal. 

Two days later there was a marked bruit and 
visible pulsation in the region of the femoral vessels, 
but the pulse was palpable at the ankle. There was 
no evidence of nerve lesion at this time. During the 
next six weeks the patient was in considerable pain 
and the pulsating swelling in the thigh gradually 
enlarged. 

44th day : Notes state that there were no active 
movements at the knee, ankle, or toes, and no sensation 
to touch in the foot or to passive movements of the 
toes. 

46th <Ly ; Operation. A communication between 
the superficial femoral artery and vein was excised 
aM a large haematoma evacuated from the thigh. 
Ine \vound was closed without drainage. The day 
followmg t^s operation the foot was very cold, but 
thereafter the circulation rapidly improved. 


51st day ; There were slight flickering movements 
in the toes and, though sensation was normal above 
the ankle, it was lost over the foot except on the medial 
side. Joint sense was absent in the toes. There was 
a moderate degree of swelling of the thigh. 

52nd day : Active movements at the ankle and 
toes were present, and sensation was present over the 
greater part of the sole, as well as along the medial 
border of the foot. 

53rd day ; Marked deterioration in movements at 
the ankle and toes and no sensation to touch below 
the knee. 

55th day : Anaesthesia now more or less ‘ stocking ’ 
below the tibial tuberosity. 

58th day : Only slight flickering movements at 
ankle and toes. Circulation through the foot good, 
despite some cedema. 

'doth day : Forty-one ounces of thick altered blood 
and pus evacuated from thigh and cavity drained. 

71st day : Movements slowly returning to leg 
and foot. 

98th day : Electrical Reactions ; No response to 
faiadism in mnscies of kg. 

Seven and a half months after injury there was 
good voluntary power in the calf muscles and weak 
voluntary activity in some of the proximal muscles of 
the leg. Anaesthesia still present. 

Examination. — When first examined at the Centre 
twelve months after injury, the pulse at the ankle was 
strong and there were no signs of any muscle con- 
tracture. 

Motor : The muscles of the thigh and the more 
proximal muscles of the leg had good voluntary 
power, but the long extensor and long flexor of the 
great toe were very weak and all the intrinsic muscles 
of the foot were paralysed. 
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Fig. 338. — Showing more or less stocking antes- 
thesia to light touch, but with areas of .sensitivity to pin- 
prick in the proximal parts of the areas of distribution of 
saphenous, musculocutaneous, posterior tibial, and sural 
nerves. 

Sensory : Sensation to light touch was lost over 
the whole sciatic area and also in the areas supplied 
by the saphenous nerve and the medial cutaneous 
nerve of &e thigh. There was slight sensation to 
pin-prick in the pro.ximal part of the areas supplied 
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by saphenous, musculo-cutancous, sural, and posterior 
tibial nerves {Fig. 338). Deep pressure and joint 
sense were lost over the distal half of the foot. 

Vasomotor : The affected foot was warmer than 
the other. 

Sudomotor : Small patches of sweating were 
present below the knee only in those areas noted 
above where there was some sensation to pin-prick. 

Recovehy. — When rc-c.\amincd fifteen months 
after injury there were no obvious signs of further 
recovery in the nerves, and a slight contracture had 
developed in the calf and anterior tibial muscles. 

Eighteen months after injury there was some 
return of sensation to pin-prick in the posterior tibial 
and sural areas in the foot, with corresponding areas 
of sweating. 

Case 9. — C. P., aged 34. 

History. — This patient underwent a high ligation 
operation for bilateral varicose veins. On the right 



Fig. 339. — Section of iJbi^lis anterior, showing moss 
necrosis ofmuscle with scar tissue at the periphcr>'. There 
is remarkably little cellular activity. 


side the operation was difficult owing to the presence 
of a mass of dilated veins in the neighbourhood, and 
after 10 c.c. of sodium morrhuate had been injected 
into the distal segment the ligature slipped and there 
was brisk hemorrhage into the wound from this 
portion of the vein. The vein had to be exposed at 
a lower level and ligated here before the bleeding was 
controlled. 

The day following the operation the patient com- 
plained of very severe pain in the calf muscles and 
in the popliteal region. The gastrocnemius was 
swollen and very tender, and there was pain on 
pressure over the popliteal space. The leg and foot 
were pale, with dilated superficial veins. In addition 
the peroneal muscles were found to be paralysed, and 
there was loss of sensation over the whole foot except 
along its medial border. 

The severe pain continued and two weeks after 
operation there was paralysis of peronei and tibialis 
anterior and marked weakness of all other muscles 
below the knee. There was complete sciatic sensory 
loss. Three weeks after operation there was a further 
brisk haemorrhage from the wound, necessitating 
re-opening under general anesthesia. 

Three months after operation the patient was 
admitted to a Peripheral Nerve Injuries Unit where, 
apart from weak voluntary power in the muscles of 
the posterior compartment of the leg, there was 


found to be a complete sciatic palsy. Subsequent 
notes frorn this Unit recorded progressive recovery 
in the medial popliteal nerve with a marked delayed 
response to pin-prick at one stage and little recovery 
in joint sense. The lateral popliteal nerve showed 
practically no sign of recovery. 

Examination. — When first examined some months 
later no pulse could be felt at the ankie, and the 
popliteal pulse was weak compared with the opposite 
side. The foot became pale when elevated and 
cyanosed when dependent. There was some con- 
tracture of anterior tibial and peroneal muscles, but 
not in the posterior tibial group. The muscles in 
the anterior compartment felt extremely indurated. 

Motor : There was satisfactory voluntary power 
in ali the muscles of the posterior compartment, but 
apart from a flicker in the proximal fibres of tibialis 
anterior there was no activity in the muscles of the 
anterior and lateral compartments of the leg or in 
the intrinsic muscles of the foot. 

Sensory : Complete sensory loss in the distribution 
of the lateral popliteal nerve, but considerable recovery 
in the medial popliteal. With some residual delayed 
response to pin-prick on the plantar aspect of the 
toes. 

Biopsy. — A piece of tibialis anterior was removed 
for c.xamination. The naked-eye appearance of the 
muscle was typical of Volkmann’s ischaimia and 
histological examination confirmed the presence of 
this condition {Fig. 339). 

Recovery. — Three months after the above e.vam- 
ination there was still further sensory recovery, 
especially in the medial popliteal distribution. 


UPPER LIMB 

Cose 10.— A. B., aged 28. 

History.— Whilst cleaning his rifle this soldier 
accidentally shot himself through the right aiulla. 
Profuse haimorrhagc from the wounds necessitate 
repeated blood transfusions but the axilla was not 

*^^^Examination.— O n admission to the Centre ten 
days after injury the whole limb was grossly swollen 
but the radial pulse was palpable at the wrist. 



—Longitudinal section of-biceps brachii in a 
case of iniury to the axillary artery. The musde is n«ronc 
Snd is being replaced by dense scar tissue. N9te cellular 
o?Hvitv at the junction of muscle and fibrous tissue. 


Hotor : There was paralysis of all muscles below 
ihoulder with the exception of deltoid and triceps. 
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More careful examinatiorij however, revealed the 
presence of a moderately severe contracture of the 
intcrossci because of which it was found impossible 
passively to extend the metacarpophalangeal and flex 
the interphalangeal joints at the same time (Figs. 
343s 343)- There was also some restriction of lateral 
movements at the metacarpophalangeal joints. 

Recovery. — Eight months after injury voluntary 
power had returned to most of the intrinsic muscles 
of the hand and sensation had almost completely 
recovered. The contracture of the interossci was 
becoming more severe. 

Operation. — The tendons of the contracted 
intcrossci were divided by a palmar approach. This 
resulted in a considerable improvement in the function 



Fig. 344. — Section of fourth dorsal interosseous muscle. 
Note dense fibrous tissue enguIfinR a few dead muscle- 
fibres. 


of the hand. At operation it was noted that the 
lumbrical muscles looked absolutely healthy. Por- 
tions of the affected intcrossci were removed for 
histological examination and the sections were most 
suggestive of Volkmann’s contracture (Fig. 344). 

Case 14, — B. T., aged 25. 

History. — ^Wrist crushed between two vehicles 
and sustained a fracture-dislocation. Shortly after 
the injury the wrist became very swollen and the 
patient began to experience tingling in the middle 
three digits. The tingling persisted for four or five 
days and then the fingers became numb. 

Examination. — 

Motor : Voluntary power was normal in all 
intrinsic muscles of the hand. 

Sensory : There was anaisthcsia to light touch 
over the whole of the hand, with the exception of 
the area supplied by the dorsal branch of the ulnar 
nerve. Sensation to pin-prick absent over the distal 
half of the lateral three digits. Joint sense absent in 
the interphalangeal joints of the lateral three digits. 

Case 15. — Mrs. M. S., aged 61. 

History. — Fracture-dislocation of the right shoul- 
der. Notes of examination before reduction state 
that there was paralysis of the circumflex nerve, but 
no sign of involvement of median, ulnar, or radial 
nerves. The dislocation was reduced and the follow- 
ing day there was marked swelling of the upper arm 
and ‘ impairment ’ of sensation in the hand, with 
inability to extend the interphalangeal joints. Three 
days after injury it was noticed that there was no 
pulsation in the arteries of the limb below the 


subclavian, though the hand was warm and showed 
no evidence of impairment of the circulation. 

Examination. — When admitted to the Centre 
one week after injury there was still considerable 
swelling and bruising of the shoulder region and 
upper arm. No pulsation could be felt in the arteries 
below the subclavian. 

Motor : In addition to paralysis of the deltoid, 
no activity could be detected in any of the intrinsic 
muscles of the hand or in the muscles supplied by 
the ulnar nen’c in the forearm. 

Sensor^' : Ulnar, complete sensory loss. Median, 
loss of .sensation to light touch and almost com- 
plete loss of sensation to pin-prick. Superficial radial, 
loss of sensation to light touch, but very striking 
delayed response to pin-prick. 

Recovery. — Two days after the first examination 
the following points were noted : — 

Motor : Weak s'oluntarj' power had returned to 
flexor carpi ulnaris. 

Sensory : Ulnar, complete sensory loss. Median, 
loss of sensation to light touch persisted but a delayed 
response to pin-prick was present throughout the 
median area. Superficial radial, there svas some 
appreciation of light touch and an immediate response 
to pin-prick. 

Joint sense was absent in all the interphalangeal 
joints, c.xcept in the thumb. 

Two days later still the results of sensory testing 
showed : Ulnar, striking delayed response to pin- 
prick and firm pressure. Median, as before. 

Some weeks later the condition had remained 
unchanged, with no return of light touch sensation in 
ulnar or median areas and paralysis of all intrinsic mus- 
clcs of the hand. The ‘ slow ’ pain response persisted. 


SUMMARY OF CLINICAL FEATURES 

1. A history of injury to the limb followed 
by gross swelling or other signs of severe circu- 
latory disturbance. 

2. Evidence of disturbance of function, 
ally amounting to complete paralysis, in all n 
deep nerve-trunks of the affected part. _ 

3. Sensory loss is generally more obviou 
than motor paralysis and, unless the 

‘ concussed ’ by the initial injury, the . 

is of gradual onset, commencing in the Qigm 
and spreading centripetally. It is frequen y 
the ‘ stocking ’ or ‘ glove ’ type and is someumes 
thought to be ‘ hysterical ... 

4. There may be some dissociation between 

various forms of sensation, especially 
early stages and during recovery, e.g., light touen 
sensation and joint sense are more hkely 0 be 
lost than is sensation to pm-pnek. A delay 
response to pin-prick is a notable feature in most 

cases at some stage. . . 

5 Motor loss, when present, is frequenUy 
confined to the intrinsic muscles of the hand or 
foot, though it may affect some of the more 

sroximal muscles. „,.pcpnt 

6 Muscle contractures are frequently Pjesem 
n the later stages, but they are usually of mild 
legree and are seldom of the true VoJkmann type. 

7 Spontaneous recovery occurs in most cases 
)Ut, apart from that which may occur dunng me 
irst few weeks after injury, it is very slow and 1 
lependent upon nerve regeneration. 
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complete recovery of the limb, tlien necrosis will 
occur in the tissues whose vascular demands arc 
highest.” There would seem to be three main 
factors causing obstruction of the collateral cir- 
culation— spasm of collaterals by local sympathetic 
reflexes, thrombosis, and obstruction by swelling, 
with or without external constriction— and these, 
as well as the situation of the arterial lesion will 
determine which muscles will be affected. In 
the most usual type of true Volkmann’s contrac- 
ture affecting the forearm flexors, the more distal 
muscles of the limb, c.g., the intrinsic muscles 
of the hand, are not necessarily affected. It may 
be that these muscles arc more resistant to 
ischaimia owing to their small size, but it is more 
likely that the occurrence of necrosis in the fore- 
arm flexor group is determined by extension of 
the arterial spasm (or thrombosis) to involve the 
actual muscular branches of the vessel, thus 
isolating the muscles which they supply from 
any collateral circulation which may be present 
in the limb and causing massive necrosis. If 
this be so it would afford a satisfactory explanation 
of the confinement of necrosis to the individual 
muscles or groups of muscles in the five cases in 
our present series. 

Effect of Arterial Lesions on Nerves. — 
Though nerve lesions arc well known to be 
frequently associated with Volkmann’s ischaimic 
contracture, they have generally been considered 
to be due to coincident direct injury to the nerves 
or to subsequent involvement of the nerve-trunks 
in the fibrosis which inevitably follows and is, 
in fact, part of this condition. It seems, however, 
that many reported cases of Volkmann’s con- 
tracture have had no nerve lesions at all, so that 
it would seem to be possible for arterial injury 
and associated spasm to cause necrosis of muscle 
without at the same time rendering the nerve- 
trunks sufficiently ischa:mic to cause peripheral 
degeneration or even temporarily to abolish 
conduction in them. 

It is well known that the principle artery of 
a limb can be ligated without, in most cases, 
causing any permanent damage to either muscle 
or nerve. If, however, the circulation to the 
limb is completely arrested, as by a tourniquet 
at its root, conduction in the nerves distal to the 
tourniquet begins to fail within half an hour 
(Bentley and Schlapp, 1943, a). Even after 
conduction has been abolished in the nerves of 
the ischffimic limb the muscles will still respond 
to direct stimulation. That is, in ischa;mia the 
function of the nerves fails before that of the 
muscles. But, according to Lewis (1936), long- 
continued ischsemia kills muscle more readily 
than it kills nerve. The actual times are not 
known, but Lewis suggests that muscles are 
killed after six to eight hours of ischasmia while 
nerves will recover after twelve to twenty-four 
hours. 

This question of the relative susceptibilities 
of muscle and nerve is obviously important in 
our present discussion, for if, as seems likely. 


muscle is more susceptible than nerve, we should 
not expect to find degeneration of nerve in a limb 
which does not also show necrosis in its muscles. 
The recent work of Bentley and Schlapp (1943, 
a; led them to conclude that a small but defim'te 
blood-supply is essential for the maintenance of 
conduction in nerve-trunks, while Bulbring and 
Bum (1939) maintained that conduction can fail 
when the blood-supply is reduced below a certain 
level even though the ischtemia of the nerve is 
not complete. What does twt seem to have 
been established is the degree of ischtemia and 
the length of time it must act before peripheral 
degeneration of the nerve becomes inevitable. 

_ In an exhaustive review of the anatomical 
evidence relating to the blood-supply of nerves, 
Adams (1942) summarizes by saying that this 
evidence “ shows beyond doubt that all nerves 
receive a blood-supply and that it is derived 
from regional vessels which contribute, however, 
to the formation of a longitudinal vascular path- 
way along the nerve”. Writing on the subject 
of the innervation of these vasa nervorum, he 
states that the larger branches of the nutrient 
arteries running in the epineurium and peri- 
neurium have a well-developed tunica media 
composed of smooth muscle-fibres and that 
non-meduUated nerve-fibres (nervi nervorum) 
have been demonstrated in the same situations. 
Though the significance of these nerves is not 
known for certain, Sappey (1889) regarded them 
as being vasomotor in fbnetion. If this be so 
it suggests a possible explanation of the nerve 
lesions which sometimes occur in cases of trau- 
matic arterial spasm, for the spasm may involve 
the regional vasa nervorum in the same way as 
it may involve the muscular branches of the 
artery. Whether such a mechanism would cause 
a sufficient degree of ischaemia of the nerve-trunks 
to produce peripheral degeneration is doubtful 
unless there be some additional interference with 
the collateral supply via the longituffinal pathway. 
Such additional interferenee might well be 
supplied by swelling of the limb. 

To summarize, the evidence at present avail- 
able suggests that on the whole it is unhkely 
that traumatic arterial spasm can by itself esase 
ischaemic degeneration of nerve-trunks without 
at the same time producing necrosis m the 
muscles. The only way in which it could do 
so— and this is purely hypotheucal—would be 
by extension of the local arterial spasm to involve 
the regional vasa nervorum. 


Effect on the Nerve-trunks of Pressure 
BENEATH THE DEEP FASGIA 
The work of Lewis, Pickering, and Rothschild 
Ji) is of particular interest in this connexion, 
ring the course of a large number of most 
Testing experiments on nerve ischamia in 
intact human subject, these workers designed 
aecial clamp by means of which the nerve- 
iks of the arm .could be compressed wiffiout 
itly affecting the circulation in the rest 01 the 
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limb. Using this clamp they foimd that pres- 
sures as low as 60-70 mm. Hg were sufficient 
to block conduction -in the nerve-trunks, and 
they showed that the block was due to ischsemia. 
The onset of the anassthesia so produced was 
centripetal in type ; it commenced about sixteen 
minutes after the application of the clamp in 
the tips of the fingers and gradually spread 
proximally until it eventually involved the whole 
area distal to the clamp. Moreover, there was 
some dissociation of sensation ; for instance, loss 
of tactile and joint sense occurred earlier than 
loss of pain appreciation, and the relative sus- 
ceptibility of the various types of fibres subserving 
different forms of sensation was more or less 
dependent upon their size. The large diameter 
fast-conducting fibres (A fibres of Gasser) were 
more susceptible than the small diameter slow- 
conducting fibres (C fibres of Gasser). About 
the time the whole hand had become anaesthetic 
voluntary power was lost in all the intrinsic 
muscles of the hand, and later paralysis of the 
forearm muscles followed. 

In these experiments the pressure was never 
maintained for more than an hour and when it 
was released there was rapid restoration of 
function in the nerves. 

In most of the cases at present under dis- 
cussion the history of gross swelling of the limb, 
the mode of onset of anaesthesia, and the fact 
that those nerves lying outside the deep fascia 
at the level of the swelhng often escaped, suggest 
that pressure of extravasated blood and fluid 
exudate beneath the rather unyielding fascial 
envelope might reproduce much the same condi- 
tions as were operative in Lewis’s clamp experi- 
ment. The actual pressure which can develop 
beneath the deep fascia in such cases is, so far 
as I am aware, not known, but 60-70 mm, Hg 
would seem to be a possibility. 

Recently Bentley and Schlapp (1943, b) have 
investigated the effects of direct pressure applied 
to a nerve-trunk in the hind limb of the cat. 
They found that a pressure of 60 mm. Hg was 
sufficient to render ischsmic a 4-cm. length of 
nerve-trunk, but that in this case nerve-block 
was not produced because of diffusion of oxygen 
from the adjacent vascularized nerve. In view 
of this it might well be argued that in the present 
series of cases there would surely be siifficient 
oxygen available by diffusion from the compressing 
fluids to maintain conduction in the nerves. One 
can only conjecture that the combination of the 
pressure beneath the deep fascia, phis the general 
anoxia of the limb, plus possible thrombosis in 
the veins and capillaries of the nerves — all in- 
volving a considerable length of the trunks — ^is 
sufficient to abolish conductipn. And if such 
conditions be allowed to persist for a sufficient 
length of time, probably about 24 hours, it is 
likely that peripheral degeneration of the nerves 
would occur. 

This pressure ischtemia ’ theory of causation 
seems most adequately to explain the clinical 


findings in most of the cases under consideration. 
The mode of onset of antesthesia, the nerve 
territories involved, the distribution of muscle 
paralysis, and the dissociation of sensation some- 
times observed are all .in accordance with the 
observations of Lewis et al. (1931). It will be 
noted that in the lower Hmb cases the long 
muscles of the hallux are frequently the only leg 
muscles affected. They receive their nerve- 
supply at a lower level than the others. The 
question of dissociation of sensation was subse- 
quently re-investigated by Lewis and Pochin 
(1937) and has also been fully dealt with by 
Wortis, Stein, and Jolliffe (1942). The markedly 
delayed response to pin-prick which was such a 
noteworthy feature of many of the cases is of 
special interest. When observed within a few 
days of injury (as in Case 15) it provides a con- 
vincing demonstration of the fact that the slow- 
conducting ‘ second ’ pain fibres are relatively 
resistant to ischsmia. The phenomenon is, 
however, more frequently observed shortly after 
sensory recovery first becomes evident during 
regeneration. It is sometimes observed during 
the early stages of recovery after nerve suture, 
but is much more striking following ischtemia. 
This may be due to fine and poorly myelinated 
nerve-fibres growing through the ischaemic region 
of the nerve-trunk more readily than the fibres 
of larger diameter, or possibly to delayed re- 
myelinization of regenerated fibres. Certainly 
it is found that the phenomenon disappears as 
sensation to light touch is regained. 

This ‘ pressure ischaemia ’ theory is not put 
forward without the realization that there are 
certain physical problems involved which cannot 
be adequately dealt with in this paper, e.g., the 
question of pressure gradients within tissues of 
such different consistency as nerve and muscle 
and the effect of this on the relative degrees of 
ischaemia in each. 

However, the most convincing evidence in 
favour of the theory is provided by two cases, 
notes on which have kindly been supplied to me 
by Professor Seddon, of Oxford ; — 

Case A . — ^Admitted to hospital complaining of 
weakness and loss of sensation in the right hand. 

Previous History. — Typical history of hemo- 
philia, the patient having had at various times hemo- 
philic arthritis of both knees, both ankles, and right 
elbow ; also melena and severe bleeding after tooth 
extraction. 

History. — ^Three months prior to admission the 
patient fell and struck his elbow against a sideboard. 
Fourteen hours later the soft tissues of the upper 
forearm began to swell and show bruising. The 
swelling rapidly increased and for three weeks the 
forearm and hand were so swollen that little move- 
ment was possible. When the swelling subsided 
the patient noticed weakness and loss of sensation 
over the whole hand. This had persisted up to the 
pu^^uf admission, except for some return of sensation 
m the superficial radial distribution. 

Examination.— There was a typical claw-hand 
deiorimty of combined median and ulnar nerve 
palsy. Wasting, paralysis, and R.D. were present 
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the contracture in the interossei would be pressure 
on the radial artery, possibly with spasm extending 
into the deep palmar arterial arch from which 
these muscles are supplied. A relatively intact 
circulation through the ulnar artery and the 
superficial palmar arch would maintain the 
nutrition of the more superficial muscles and 
the digits themselves. The nerve lesions were 
probably due to pressure ischaemia of the median 
and ulnar nerves at the wrist. 

Case 14. The, mode of onset of antesthesia, 
the retention of voluntary power in all intrinsic 
muscles, and the type of sensory loss suggest 
that pressure ischemia of the nerve-trunks rather 
than a block by direct pressure on the nerve-fibres 
was the underlying cause. The median was 
more severely affected than the ulnar. 

Case 15. In one respect this was the most 
interesting of the series. The ischasmia was 
apparently of such a degree as to cause 
peripheral degeneration of all median' and ulnar 
fibres supplying the hand, with the exception of 
the smaU-diameter ‘ slow ’ pain fibres. Even 
these were blocked for a few days, but conduction 
in them was soon re-established in superficial 
radial, median, and ulnar nerves in that order. 
Presumably recovery of other types of fibres in 
median and ulnar nerves will have to await 
regeneration. At present the impleasant delayed 
response to pin-prick and firm pressure is most 
striking. Another point of interest is that at 
no time was the circulation in the hand much 
impaired, which supports the view that the 
confinement of the effects to the peripheral 
distribution is not due to a circulatory effect on 
the peripheral nerve-endings. The circumflex 
nerve has probably suffered direct damage. 

TREATMENT 

It will be obvious that once severe ischemia 
of nerve-trunks has caused peripheral degenera- 
tion of the fibres, little can be done in the way 
of treatment apart from physiotherapy, splinting, 
etc. Recovery will be dependent upon the slow 
process of regeneration. In cases where the 
diagnosis is in doubt or where the signs of nerve- 
trunk ischaemia are thought to be due to the 
involvement of the nerve in scar tissue, 'exploration 
may be indicated. 

It is reasonable to suppose, however, that 
in many of these cases peripheral degeneration 
of the nerves could have been prevented by 
early recogmtion of the condition and by appro- 
priate surgical intervention designed to relieve 
the ischaemia. 

The early management of cases of traumatic 
arterial spasm has been described by Griffiths, 
Cohen, Trneta, and others. It includes such 
measures as forcing the collateral circulation by 
raising the^ body temperature. Heating of the 
unaffected limbs, the affected limb being exposed 
to environmental temperature, has been found 
especially valuable (Learmonth, 1943). Oxygen 
therapy by the B.L.B. mask, the injection of 


antispasmodics such as papaverine, and ara- 
vertebral or intrathecal injections of novocain, 
have aU been recommended, but in most cases 
early exploration of the artery with periarterial 
stripping and possibly arteriectomy is indicated. 

In those cases where the limb is grossly 
swollen and tense, and where there is anesthesia 
commencing in the digits and gradually spreading 
centripetally, it would seem to be well worth 
while to relieve tension in the limb by freely 
incising the deep fascia. Even when the peri- 
pheral pulse is present and though it may mean 
converting a simple into a compound fracture, 
this procedure would be justified considering 
how serious and prolonged is the disability 
resulting from ischaemic nerve lesions such as 
those described above. The use of the closed- 
plaster method in the presence of swelling and 
obvious circulatory distinrbance would appear 
to be particularly dangerous. 

SUMMARY 

Fifteen cases are described in which multiple 
peripheral nerve lesions are considered to be 
due to traumatic ischaemia of the nerve-trtmks. 

The aetiology is discussed and the conclusion 
reached that the nerve ischaemia is due either to 
traumatic arterial spasm or to gross swelling and 
pressure beneath the deep fascia. 

The relation of traumatic ischaemia of peri- 
pheral nerves to Volkmann’s ischaemic contracture 
is discussed and some observations made on the 
latter condition. 

The importance of prophylactic treatment in 
the early stages is stressed. 
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RETAINED INTRAVENTRICULAR FOREIGN BODY 

By j. M. small. Major, R.A.M.C. 


The ease presented is one of a retained revolver 
bullet within the left lateral ventricle following 
a left frontal penetrating injury. There arc but 
few recorded eases of this type, and for this 
reason it has been thought jusufiablc to put on 
record this ease historj’. 

CASE REPORT 

A 29-ycar-old officer received the following 
injury at about 5 p.m. on March i, 1944 : a 0-35 
calibre pistol bullet entered through the left side 
of the hard palate, traversing the ma.villa, maxillarj' 
antrum, the anterior portion of the left orbit, the 


On March 3, 1944, he was transferred to a military 
hospital for licad injuries. At that time his only 
complaint was of headache and this of mild degree. 
He was fully conscious, rational, and perfectly orien- 
tated for time and place. 

The left cyeh'ds were adematous and bruised; 
the dressing removed from this eye showed a small 
amount of pulped brain tissue on its surface. Fluid 
was escaping from benveen the eyelids, and this was 
possibly cerebrospinal fluid, but the swelling and 
tenderness of the eyelids was such that the eye could 
not be c.vamined at this stage. There was a tender 
swelling in the left frontal region just anterior to the 
hairline, but the scalp was intact. In the left side of 



anterior end of the supra-orbital plate, involving the 
frontal sinus, and then through the left frontal lobe 
to comminute the left frontal bone without involving 
the scalp. There was at no time any loss of conscious- 
ness, but on admission to a U.S. Naval Hospital at 
10 p.m. on the same day he was reported to be rather 
drowsy, though otherwise to have no abnormal signs 
in the nervous system. There was no neck rigidity, 
his temperature was 99°, pulse-rate 62, respirations 
22, blood-pressure 130/60. On the morning of 
March 2 his temperature had risen to ioo-6° and 
lumbar puncture performed at the time showed a 
slightly blood-stained fluid at a pressure of 85 mm. 
In the evening his temperature was too”. From 
It p.m. on March i until 9 a.m. on March 3 he received 
Jl g. of sulphadiaaine. 


the hard palate was a clot covering a penetranng 
wound about the size of a si.vpenny piece, with marginal 
routing of the mucosa and powder staimng of the 
jalate m this vicinity. The patient was constandy 
miffing, but there was no fluid escaping from the 
iQstn'ls to suggest a cerebrospinal , j. 

General e.v'aminaUon was normal, the^ blaoa 
iressure being now 130/80, temperature 98 j 
ate 6o?respirltions 18. ^There was no neck stiffness, 
ind the Kernig test was bilaterally negative. Th 
atienfwfs right-handed. Cranial nerves were nor- 
na l exMpt for left-sided anosmia. The vision and 
icular movements of the left eye could ^ 

ained. Power and co-ordmanon and all aspect i 

ensation were normal m the limbs. The P 
eflexes were normal and equal, planters bilate y 
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downgoingj abdominals diminished on the right side. 
There was no dysphasia of any type. Mental state : 
Fully conscious and orientated. Mental arithmetic 
e-xcellentj 100—7 test, correct in 50 seconds. Digit 
retention — 6 forwards, 5 backwards. Cube test 
rapidly and correctly done. 

Lumbar puncture showed mildly blood-stained 
fluid under a pressure of 140 mm. ; protein 25 mg. 
per cent, without excess of globulin ; R.B.C. 10,100, 
polymorphonuclears 35, lymphocytes 52 per c.mm. 
No bacteria were seen on smear and there was no 
growth on culture. Blood-count ; R.B.C. 3,280,000, 
hemoglobin 82 per cent, W.B.C. 23,600, of which 
90 per cent were polymorphs. 

Radiographs arriving with the patient showed the 
bullet lying in the left frontal region, low down on the 
supra-orbital plate, and a further series of radiographs 
on admission showed that this bullet had moved 
forwards and was lying apparently with its tip within 
the frontal sinus (see Fig. 346 ) ; while a submento- 
vertical picture showed that the bullet was mobile 
within the frontal lobe and had dropped backwards 
and medially when the head was in this posi- 
tion (Fig. 345). It also showed an outward com- 
minution of the frontal bone, from which point the 
bullet must have ricocheted back into the frontal pole. 
The X rays also showed the track of the bullet, with 
fracture of the hard palate, dimmed left antrum, and 
fracture of the orbital floor and the orbital roof, 
involving the frontal sinus. 

He tyas given 3000 units of A.T.S., and sulpha- 
diazine, 2 g. 4-hourly by mouth, was continued. 

Operation (ii p.m., March 3, 1944, 54 hours 
after receipt of the injury). — General anesthesia — 
intratracheal gas, oxygen, and ether. 

Before operation was commenced, while the patient 
■was under the anesthetic, the left eye was examined 
and was found to be completely disorganized, with 
loss of vitreous. It was quite obvious that eviscera- 
tion would be necessary. Intravenous plasma and 
blood being used from the outset, a left frontal scalp 
flap was turned down, exposing comminuted bone and 
pericranium, with grossly contused cerebral tissue 
and clot pushing its way through the fenestrations. 
The pericranium around this comminuted area was 
encircled with the cutting diathermy and the lacerated 
pericranium and comminuted bone fragments were 
gently lifted away, exposing the traumatized brain 
protruding through a considerable dural laceration. 
The pulped brain was sucked away and then covered 
with a hot pack while bone was nibbled away around 
the margins of this irregular skull defect, until the 
dura was seen all the way round, except in the region 
of the supra-orbital margin, which was also grossly 
comminuted. Here the fragments of bone were 
allowed to stay in place because of their proximity 
to and association with the frontal sinus. A left 
frontal skull flap including the skull defect was then 
turned down as an osteoplastic flap hinged on the 
left temporal muscle, the bone flap going to the 
middle line. The tom margins of the dural defect 
were then trimmed and the dura further opened to 
give a view of the frontal tip right up to the sinus and 
falx. With this adequate exposure all contused brain 
nssue was then cleared out of a wedge-like cerebral 
laceration, the apex of the wedge pointing directly 
backwards more or less in the centre of the frontal 
To obtain adequate room to examine the supra- 
OTbital plate and to leave only healthy brain behind, 
the surgical line of incision was made about cm. 
away frcOT the margin of the brain laceration and this 
fringe of brain removed all round, right down on to 


the floor of the anterior fossa, so that only normal 
healthy brain remained. The floor and supra-orbital 
part were then inspected and were quite normal, the 
laceration in the dura only going down to the junction 
of the vault and frontal base beyond the frontal sinus. 

No sign had been seen of the bullet. A good view 
was obtained right back along the base underneath 
the frontal lobe, and there was no evidence that it had 
escaped in that direction. The whole of the brain 
cavity- was then palpated with a brain needle and at 



Fig» 346. — Diagram illustrating position of bullet at 
various dates. 


one point leading directly backwards into the frontal 
lobe the brain needle simply fell in. This was obvi- 
ously the track and was therefore followed with the 
sucker and brain retractors for 3-4 cm. The ventricle 
was never certainly seen, though at one time it seemed 
likely, because some fluid mixed with blood came up 
along the track and this may well have been cerebro- 
spinal fluid from the ventricle. A troublesome 
bleeding-point was encountered at the bottom of this 
track, and it was felt that it would do more harm than 
good to search further for the bullet in that direction. 
It was therefore decided to have the patient X-rayed 
on the table to see what had happened to the missile j 
when this had been done it was obvious that the bullet 
had fallen back through the ventricle and was lying 
in the occipital horn (Fig. 346, March 4) and that at 
that time there was nothing to be done about it. 

The possibility of turning the patient over and 
seeing whether the bullet would fall out was considered 
too precarious^ a thing to do after the considerable 
operation that 'he had already undergone. Four c.c. 
of 500 units per c.c. penicillin were injected down the 
brain track and presumably much of this entered the 
left lateral ventricle. The whole of the dural defect 
was then trimmed, and a piece of fascia lata sewn into 
place to close the dura completely. Next, the com- 
minuted bone of the supra-orbital ridge was removed. 
This laid the frontal sinus wide open , its mucosa 
was removed and a piece of fascia lata sutured over 
the apex of the exposed frontal sinus to close it off 
further. The dura was sutured up all the way round 
the flap margin to the pericranium and the bone flap 
was sutured back into position, a gutta-percha drain 
being led out from the extradural space through the 
posterior burr hole of the flap and through the posterior 
limb of the incision. Sulphanilamide powder was 
added to aU layers of the closure, including the brain 
cavity. The left eye was then eviscerated and the 
remaming cavity powdered with sulphanilamide and 
a light pack of vaseline gauze inserted. 

At the completion of die operation a lumbar 
puncture was performed and 4 c.c. of 500 unit ner 
C.C. pemcilhn were injected into the spinal theca. 
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The examination of this cerebrospinal fluid showed 
that it had a protein content ot 175 mg., 24,600 
R.B.C., 140 polymorphs, and 75 lymphocytes. No 


7 screening showed that the bullet was 
mobile within the ventricle, moving forward from 
the occipital pole to about the trigone of the ventricle 
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riG. 347. — Four clay< after operation. A (l)ro«-up) ^hous bullet in occipital horn. D (brow-doun) shows that, the 
bullet Ins inosed forward to the repion of the tripone of the sentncle. 


bacteria were seen on the film and none were grown 
on culture. Bacteriology of bone fragments removed 
at the time of the operation showed no bacteria from 
surface swab and no growth on 
culture. 

Following operation the patient 
continued to have 2 g. of sulphadi- 
azine 4-hourly until March 8, 1944, 

66 g. in all being given. The day 
after operation he had considerable 
neck stiffness and a positive Kcrnig, 
was drowsy and incontinent, but 
there was no other discernible change 
in the physical signs in the nervous 
system. Lumbar puncture at that 
time showed a pressure of 160 mm., 
and the cerebrospinal fluid contained 
420 mg. of protein, 14,500 R.B.C., 

3100 polymorphs, and 55 lympho- 
cytes. No bacteria on film and no 
growth on culture. Because of the 
persistence of neck stiffness and tem- 
perature to 100-6°, a further 4000 
units of penicillin were given intra- 
thccally by lumbar puncture on 
March 6, at which time the cerebro- 
spinal fluid protein had fallen to 45 
mg. per cent, but its cellular content 
was still high (7800 R.B.C., 4500 
polymorphs, and 62 lymphocytes 
per c.mm.). Again no bacteria were 
found on film or culture. From 
that time on, he made an uninter- 
rupted recovery. He became rather 
euphoric, but apart from this there 
seemed to be no evidence of intel- 
lectual impairment. The operation 
wound healed by first intention (Fig. 

349). The bullet wound of the palate 
healed rapidly without any surgical 
treatment whatsoever, and in the end 
there was an almost unidentifiable 
scar in the region of the penetra- 
tion. No treatment was ever required for the antrum 
and the orbit healed and granulated satisfactorily. 

On March 5, 1944, X-ray screening showed that the 
bullet remained in the occipital horn of the ventricle. 


when the head was put in the brow-down position 
347)' R could not be brought farther for- 
ward than this, nor would it go into the temporal 
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Fig. 348. — Encephalo- 
grams two months after 
operation, showing the 
bullet lying more rotated 
and posteriorly, with some 
movement still occurring. 



the occipit^ 


Wn Bv March 18 the bullet was in 
horn lying rather transversely and fixed in this pos - 
K nrmovement occurring, whatever the position 
of the head. Strangely enough, this bullet appe 
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to be very far back in the occipital pole, either in a 
large occipital horn or actually pushing its %vay out 
from the ventricle into the occipital lobe proper. 

On March 20 screen testing of the right eye showed 
that there was 6/6 vision and a full field. 

By April 26 the X-ray appearances of the bullet 
were that it was lying even more transversely^ and 
farther posteriorly, apparently almost on the occipital 
bone itself. A cisternal encephalogram performed 
on April 27 showed that the bullet was lying in the 
occipital lobe, and although there was some dilatation 



Fig. 349. — The patient at the time of encephalography 

of the left lateral ventricle m its entirety, with some 
distortion of the anterior horn, the bullet had apjjar- 
endy left the ventricle itself and there was no visible 
dilatation of the occipital horn to suggest that it was 
l5'ing in a prolongation from the ventricle. Slight 
movements of the bullet within the occipital lobe 
still appeared to be taking place as judged from the 
films (Fig. 348). The cerebrospinal fluid taken at 
this time from the cistern had a protein content 
of 20 mg. per cent and no cells. Visual acuity re- 
mained at 6/6 in the right eye and the field was fuU 
and unchanged. On full intellectual testing on May 
3, 1944, the patient showed some slight evidence of 
intellectual impairment and a mild, but definite, 
euphoric state. 

DISCUSSION 

There is a similar case recorded by Campbell, 
Howard, and Weary (1942), in which a lead 
buckshot entered the left lateral ventricle in the 
frontal region and a week after the injury the 
bullet was shown lying deeply in the left frontal 
lobe in the middle line. On X-ray examination 
tvTO weeks later it was seen to be in the occipital 
lobe. Movements of the head allowed this 
bullet to roll freely into the frontal lobe and even 
into me temporal lobe, during which movement 
no disturbance of any description was noted or 
complmned of by the patient. Two weeks after 
the imnal injtury there was a sudden onset of 
headache, vomting, and neck stiffiaess, and mere 
were 210 cells in me cerebrospinal fluid, 65 per 
cent polymorphs. At this time X rays showed 
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that me bullet had become fixed in the occipital 
lobe. This bullet was removed from me occipital 
horn by an occipital flap wimout consequent 
disturbance of speech or visual fields. In spite 
of pleocytosis the cerebrospinal fluid had always 
been sterile, and the bullet when it was removed 
proved to be sterile on culture. 

These writers mention anomer case, of 
Dandy’s, in which it is said that mere were such 
severe symptoms that removal was necessary ; 
but they also mention one other case in which a 
small roundshot wandered freely from me lateral 
ventricle to the lower part of me spinal canal 
without giving rise to any symptoms or dis- 
comfort. Geoffrey Jefferson (1918) records a 
case of movement occurring in a bullet in the 
cerebellar hemisphere. This buUet moved back- 
wards by 2 cm. towards me occipital bone, and 
turned round as well, during the course of a 
few days when it was studied radiologicaUy. 
On removal it was found to be within a sterile 
abscess cavity. He also draws attention to me 
fact that bullets experimentally introduced into 
the cerebral hemispheres in animals always tend 
to sink towards the base, and suggests mat these 
movements are due to the high specific gravity 
of the bullet as compared with brain tissue. He 
further suggests that movement will be encour- 
aged by surrounding softened brain tissue or 
abscess formation and pulsation of the brain 
itself, the rotation which is observed being 
possibly due to the different weight in different 
portions of the missile and to the different resist- 
ances that it may meet — for example, a portion 
of it being resisted by a leash of blood-vessels. 

The involvement of the ventricle in penetrating 
wounds of the brain is always of serious signi- 
ficance, and in a review of cases from me last 
war Cushing (1918) reported 30 cases of ventri- 
cular penetration of which only 8 recovered. 
These 8 were from a series of 14 in which me 
ventricle had been penetrated by bone fragments 
and not by the missile itself. All the other 16 
cases, in which the projectile either entered or 
passed through the ventricle, were fatal. In- 
volvement of the ventricle in penetrating wounds 
has always seemed to carry a mortality of 60 
per cent or above, and in some of the recorded 
series it has been as high as too per cent. In 
this connexion it should be remembered that 
in the present case prophylactic chemomerapy 
with penicillin and sulphadiazine was employed. 

This case is particularly interesting because 
the missile was of low velocity and was unlikely 
to be sterile ; even so, after a period of 54 hours 
its entrance into the ventricle only caused a mil d 
disturbance of cerebrospinal fluid chemistry and 
cytology. Most omer cases recorded have even- 
tually led to removal of me missile because of 
meningeal infection or irritation. There seems 
to be no indication for removing me bullet in 
^s case — in fact, there is a definite contra- 
indication, in mat me patient has only one 
remaining eye, and operative interference would 
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almost certainly result in a residual field defect 
and possible speech disturbance, 

SUMMARY 

A case is described of ventricular penetration 
by a revolver bullet which was at first freely 
mobile within the ventricle and then became 
lodged within the occipital horn. Spontaneous 
backward movement and rotation then occurred 
within the occipital lobe. 


1 wish to thank Lieut.-Colonel C. W. Green- 
way, R.A.M.C., for permission to publish this 
paper, and Brigadier Hugh Cairns for his help 
in Its preparation. 
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ASEPTIC ANASTOMOSIS IN GASTRECTOMY 


By CHARLES A, PANNETT 


For many years aseptic anastomosis of the colon 
has established its place as a sound method of 
union for this part of the bowel. Its principles 



have not often been applied to the joining of the 
jejunum to the stomach after gastrectomy. The 
contents of these regions of the alimentary canal 
having very few organisms in then:, there has 


the last thrcc-and-a-half years I have performed 
gastrojcjunal anastomoses exclusively by a one- 
clamp technique. The advantages have been 
very great. There is no soiling, 
the method saves time, no encum- 
bering hcemostatic compression 
clamps are necessary on the stomach 
or jejunum, and there is no loss of 
blood during the actual stitching 
of the viscera. Nor in all this time 
has there been a single case of 
hemorrhage after operation. The 
post-operative course appears to 
have been smoother. 

The operation is carried out in 
the following way : The greater and lesser omenta 
having been separated from the two curvatures of 
the stomach and the ulcer freed from its adhesions, 
the duodenum is cut across beyond the ulcer 



not seemed to be the same urgency for the 
prevention, of soiling with the gastric or jejunal 
juice. Moreover, the great vascularity of the 
stomach has aroused fears about the efficacy of 
hsemostasis in the closed method. However, 
W. Wayne Babcock (1942) has described the 
use of an aseptic method of anastomosis. For 


if it is in the duodenum itself, or just beyond the 
pylorus in the case of a gastric ulcer or carcinoma, 
and the distal end sewn up. The freeing and 
suturing is carried out according to the rnethods 
I have already described. The stomach is thra 
thrown over to the left of the patient and me 
line of section selected. The first part of tne 
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jejunum is then brought up in front of the colon 
and at a distance of 5 or 6 in. from the duodeno- 
jejunal flexure sutured to the stomach just 



proximal to the selected line with two rows of a 
continuous thin catgut stitch. The proximal 
end of the jejunum is at the greater curvature. 
I have tried interrupted cotton stitches, but ail 
the advantages lie with thin catgut as suture 
material, used as a continuous stitch {Fig. 35 ^)- 
A pointed tvire (a pointed steel knitting needle 
or a Kirschner wire) is then thrust into the 
jejunum and out again as depicted in Fig. 352, 
in order to drag up a fold of jejunal wall. This 
step is important. Unless this is done it is very 
easy to puU the muscular coat up away from its 
loosely attached mucosa and fail to penetrate 
the lumen of the bowel when the fold in the 
clamp is burnt off. Two of my duodenal clamps 


a little distal to where it has been sewn to the 
jejuntim {Fig. 353). A soiling-prevention gastric 
clamp is then appHed to the stomach distal to 
the two special duodenal clamps, and the stomach 
and jejunal fold beyond these latter clamps 
removed with a cutting diathermy current. A 
coagulating current is then used to ensure hemo- 
stasis along the cut surface of the tissues in the 
grasp of the clamps. That clamp on the lesser 
curvature of the stomach is then loosely oversewn 
vdth a continuous suture beginning at the lesser 
curvature, the clamp removed, and the stitch 
tightened and carried back as a second row to 
its faeginm'ng. This second row usually passes 



between anterior wall of stomach and jejunum. 
In this way the upper part of the cut end of the 
stomach is closed. For reasons I have mentioned 
elsewhere it is important that the jejunum should 



Fig. 354. The stomach and jejunal fold distal to the clamps have been removed by diathermy cautery. The part of 

Stomach m clamp at lesser curve is being sewn up. 


are then taken. Any narrow clamp made so 
that shppmg of the bowel from its grasp is 
^evented and with blades 2J in. long will do. 
Une is made to seize the two walls of the stomach 
and the fold of jejtinum ; the other is applied 
to the reinaimng part of the stomach between 
the tip of the first clamp and the lesser curvature 


be attached to this part of the stomach {Figs. 
3543 355). The anterior wall of the stomach is 
now sewn to the anterior wall of the jejunum 
over the clamp which has the four layers of 
visceral wall in its grasp {Fig. 356). The clamp 
being removed, the stitch can be pulled tight 
and the anastomosis effected. In doing this. 
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to avoid cockling the suture line the two ends 
of the loose stitch must be held absolutely hori- 
zontal. I usually knot the beginning of the 


segment of jejunal wall is removed in place of 
the linear incision in the ordinary anastomosis. 
Whether it is due to this or to the fact that there 


1 Closed part of 
stomacn sewn 
to jejunum 


(The two walls of stomach, and two walls of fold of jejunum 
cut level with clamp 
IStomach: anterior wall 


Fig. 355. — Upper part of cut end of stomach 
closed and sewn to jeiunum. 


Stomach; anterior wall being sutured to anterior 
wall of jcjunal loop 



Cut Lesser omentum 


F.g. 3s6.-Anterior wall of stomach being sewn to anterior 


wall of jejunum over the ciamp. 


Stomach 


■Jejunum 


Fig. 357. — Anastomosis completed by 
additional row of stitches. 


Lesser omentum 


stitch at the left as in the figure, and find no 
difficulty in pulling the suture 
the individual mattress sut^es . ^a^jed 

to the Une of junctiom row and 

back to Its beginning The walls of 

complete the junction 357)' the 

thrviscera immediately separate and fo™ ^ 
SL^uffication. It may be that the 
gastric contents is made easy because 



is less “’“"S wit” this 

SSlld 3 Sn than that usuall y petfcm.d ^ 

references 
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RIGHT RETROPERITONEAL DIAPHRAGMATIC HERNIA 

By N. R. BARRETT 

SURGEON TO OUT-PATIENTS AT ST. THOMAS’S HOSPITAL, LONDON 


The details of this case are presented because 
the lesion from which the patient suffered is 
rare and because it raises some interesting points 
in diagnosis and treatment. 

CASE REPORT 

History.— A shopkeeper, aged 52, was admitted 
to St. Thomas’s Hospital in March, 1944 - 

In December of the previous year he had had an 
attack of diarrhoea, pains in the lower part of the 
right chest, and headache. His doctor found no 
physical signs to account for these symptoms, but 
there was dullness to percussion and diminished 
air entry at the back of the right chest. Lobar 
pneumonia was diagnosed. The patient was kept 
in bed for three weeks and given a course of sulphon- 
amides, and during this time he was ill and run-down, 
but had neither cough, sputum, nor pyrexia. He 
stated that when the time came for him to get up he 
felt very weak and that he suffered from dyspnma 
upon the slightest exertion. During the early months 
of the year his condition improved considerably, but 
he was eventually admitted to the hospital complaining 
of abdominal pain and dyspncea on exertion. 

On Examination. — The patient was a rather 
stout man of Russian extraction. His general condi- 
tion was good ; he was apyrexial and the pulse and 
respiratory rates were normal. The only previous 
illnesses, which he admitted at the time, were an 
attack of typhus fever 24 years previously, and indiges- 
tion for which he had been treated on and off for a 
long time. The latter had never been very serious, 
but a diagnosis of duodenal ulcer had been made on 
several occasions, and radiographs had been taken at 
other hospitals. The details of these investigations 
were not available, but neither regulation of his diet 
nor the use of alkalis had ever had any effect upon 
the attacks of abdominal pain, and he regarded the 
‘ indigestion ’ from which he was suffering at the 
time of his admission as “ just another bout of the 
old trouble ”. Physical examination was entirely 
negative except for signs in the lower part of the 
right chest which were indicative of a solid mass 
lying posteriorly at the base of the thorax. The signs 
also suggested that a thin shelf of lung tissue was inter- 
posed between the mass and the chest wall, and a 
provisional diagnosis of carcinoma of the lung was 
made. 

No sputum was available for examination and the 
Wassermann reaction was negative. Radiography of 
the thorax revealed an opacity at the base of the right 
chest which merged with the shadow of the diaphragm 
and the liver below, and which had a definite upper 
edge runmng transversely across the lower third of 
uie right lung field {Figs. 358, 359). The films 
indicated that the lesion was probably extrapulmonary 
in position and a diagnostic pneumothorax was in- 
duced to settle this point. The following additional 
mtormanon was provided by subsequent radiographs : 
the mass was extrapulmonary ; it lay at the back of 
the plemal cavity in close proximity to, but separated 
rom, ^e chest wall ; it was lobulated and showed 
areas of varjnng density ; the lower edge merged with 


the diaphragm and was quite separate from the lung ; 
there was no evidence of calcification {Fig. 360). A 
follow-through barium meal demonstrated “ some 
deformity of the duodenal cap (which was somewhat 
higher in the abdomen than usual) considered to be 
due to adhesions outside the bowel. No evidence of 
duodenal ulceration was seen ”. 

Diagnosis. — ^The information at our disposal 
suggested that the differential diagnosis lay between a 
diaphragmatic hernia, a tumour of the diaphragm, or, 
possibly, a tumour of the chest wall. The first of 
these alternatives was rejected because no part of the 
intestinal canal could be demonstrated by X rays to 
be abnormally placed. This was not a valid reason for 
discarding the diagnosis of hernia, because it over- 
looked the fact that solid viscera can pass into the 
chest without being accompanied by intestine, and it 
is a pity that pyelograms were not made. 

The second possibility was a tumour of the dia- 
phragm. This term is used in its widest sense to 
include cysts and granulomata. The condition is 
rare, and Robson and Collis (1944) state that only 21 
examples have been recorded in the literature — ^in a 
more recent paper Barrett and Thomas (i 944 ) describe 
an additional case, in which operation was successfully 
performed by Mr. C. Price Thomas. The points 
against such a diagnosis were the size of the lesion, 
and its position right at the back of the muscle. 

Chondroma and chondrosarcoma of the chest 
wall were ruled out because, both clinically and 
by X rays, the mass did not lie in continuity with 
the ribs. 

Being at a loss for a definite diagnosis, thoraco- 
scopy might well have been performed, and if this 
operation had been done it is certain that the lesion 
would have been considered to be a large lipoma. 

The patient was advised to have a thoracotomy, 
but he was most anxious to avoid operation, and at 
this point he volunteered the information that he had 
been wounded in the right chest 26 years previously. 
This was the first time he had spoken of this injurj’, 
and he now admitted that he had been stabbed in the 
back by a narrow-bladed knife at the time of the 
Russian Revolution. The injury had not been serious 
and he had only been confined to bed for a chort time ; 
no special treatment had been given and convalescence 
was uneventful. Upon careful examination of the 
skin of the back a tiny scar, lying over the loth rib 
at a distance of 3 in. from the midline, could still be 
detected. 

Operation. — Thoracotomy was performed at 
Horton War Hospital. Dr. M. D. Nosworthy 
administered a general antesthetic. Controlled res- 
piration was used, and a blood transfusion was set up 
as a prophylactic measure. 

The chest was opened by the usual intercostal 
incision and the pleural cavity was free from adhe- 
sions. A large mass of lobulated fat was immediately 
discerned upon the upper aspect of the diaphragm 
in the position indicated by the X rays. A little 
dissection revealed that the ‘tumour’ was a retro- 
peritoneal diaphragmatic hernia containing the right 
kidney surrounded by the perinephric fat. There 
was no hernial sac. The aperture in the diaphragm 
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was about 3A in. long and, after the hernia had been 
reduced, this was repaired in the usual way with two 
rows of thread sutures. At the conclusion of the 
operation the chest was dosed in layers and the lung 

_ . . — 4;' 





It is interesting to note that although the upper 
half of the kidney lay in the right pleural cavity neither 
the suprarenal body nor the duodenum were seen ai 
the operation. 
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long, (This supposition is supported to some 
extent by the observation that the majority of the 
cases have a hernia at birth, and about 75 per 
cent die before the age of one.) If the develop- 
ment of the diaphragm is normal the pleuro- 
peritoneal membranes should have formed and 
closed the pleuroperitoneal canals, on both sides, 
by the time physiological reduction of the 
umbilical hernia occurs. The wo canals do not, 
however, close at the same time — that on the 
right should seal off at the 17-mm. stage and that 
on the left at the 20-mm.— rand, in consequence, 
there is more than a chance that the process may 
not be complete on the left side at the critical 
moment. There are other factors u'hich favour 
a left-sided lesion j the liver is entirely a right- 
sided viscus at this stage of development; the 
stomach has reached its adult position belovi? the 
diaphragm; and the left Itmg is considerably 
smaller than the right, and so it is not only easier 
for a left-sided hernia to occur, but there is more 
space in which it can be accommodated. These 
explanations are also relevant to another group 
of congenital cases — namely, those which occur 
through the dome of the diaphragm posterior to 
the left tendinous trefoil. 

Hernia through the msophageal hiatus is 
regarded by most authorities as being due in the 
first instance to a congenital malformation of 
the aperture (Hume, 1931 ; Harrington, 1938), 
This malformation may take the form either of an 
unduly large gap or of an absence of one of the 
crura of the diaphragm. Harrington (1938), 
who believes that such hernise are congenital, 
admits that in his large series of cases the average 
age at which symptoms first occurred was beween 
50 and 60 and it may be that the real aetiological 
factor is that mentioned by Allison and Johnstone 
(1943)- These authors point out that in infancy 
and in old age there is, normally, a discrepancy 
beween the diameter of the (esophagus and the 
hiatus in the diaphragm, and through this space 
the stomach is apt to be drawn up into the chest. 
Hume {1931) expresses the opinion that such 
hemite protrude commonly from the mediastinum 
into the right pleural cavity, and is satisfied that 
the sac into which the abdominal viscera pass is 
in reality a remnant of the lesser peritoneal sac, 
which, in the embryo, extends upwards as far 
as the hilum of the right lung. My own experi- 
ence is that left-sided paraoesophageal hernia is 
the comnioner variety, and the simplest explana- 
tion of this is that the hiatus lies to the left of the 
midline, and the stomach and the spleen, which 
are the usual contents of the hernia, are also 
disposed on the left side of the abdomen. 

The chance laf the diaphragm being perfor- 
ated by traumatic accidents is equal upon the 
wo sides of the body, but the risk of a hernia 
developmg subsequently is greater upon the left 
^^Sht bemuse the liver seals the gap 
wth peater certainty than does the stomach, 
the spleen, or the colon. It is a mistake, however, 
to imagine that the liver cannot herniate through 


a small perforation of the diaphragm. In life it is 
a pliable viscus and either a small part of it or, in 
the case of extensive injury, a whole lobe can pass 
into the right pleural cavity. In the case of dia- 
phragmatic tears due to crush injuries of the lower 
chest or the abdomen, the risk of hernia is also 
greater on the left because the liver acts as a 
buffer which absorbs the bulk of the pressure 
changes at the moment of crushing and, in conse- 
quence, the right diaphragm is not so apt to be 
ruptured as the left. 

2. The case described above occurred as a 
result of a stiletto woimd sustained at the time 
of the Bolshevik Revolution in Russia. The 
scar in the skin was ve^ small and it is probable 
that the original tear in the diaphragm was of 
similar dimensions, but, at operation, the hole 
in the muscle measured about 3-J x 2i in. This 
simply means that diaphragmatic hernia behaves 
iu a mannei compatable to otiritx types, of botoio, 
in that once the process had been initiated there 
is a tendency for the lesion to become larger and 
larger. The importance of the matter lies in the 
fact that many soldiers sustain small penetrating 
wounds of the diaphragm, and, as neither the 
signs nor the symptoms of a hernia may be 
present during the period of convalescence, the 
lesion often reaches considerable proportions 
before its presence is suspected. During this 
war I have done thoracotomies on patients soon 
after a chest wound has been sustained and on 
several occasions have observed a tiny tmsus- 
pected perforation of the diaphragm. Within 
a few hours such a perforation is generally sealed 
off by a small plug of omentum, which may cure 
the condition, but which is also likely to act as 
the apex of a hernia (Figs. 361, 362). In other 
cases serial radiographs have shown that, as time 
passes, more and more of the abdominal contents 
are sucked into the pleural cavity, partly on 
account of the relatively negative pressure therein, 
and partly because of the piston action of the 
muscle itself. This sequence of events accounts 
for the cases in which a large diaphragmatic 
hernia is discovered for the first time many years 
after a patient has been wounded, and it follows 
that any patient whose diaphragm has been 
traversed by a small missile should be watched 
as carefully as those whose hernia is diagnosed 
early, I have seen two patients who sustained 
‘ minor ’ thoracic wounds in the last war, who had 
no symptoms at first, but who after a lapse of 
some years developed abdominal pains which 
were diagnosed as ‘ hysterical Both were 
suffering from large diaphragmatic hernias. 

3, The diagnosis of diaphragmatic hernia is 
generally based upon the X-ray demonstration 
of some part of the stomach or the intestines in 
the thorax. The fact that solid viscera, such as 
the kidney, the liver, or the spleen may be the 
only ones to pass through, is apt to be overlooked. 
The normality of a follow-through barium meal 
does nor in fact negative the diagnosis, although 
it renders it unlikely. Nor is it true to suppose 
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that the mass of the liver will prevent intestines 
entering the right pleural cavity. It has been 
stressed by many authorities that the intestines 
may occupy any type of right-sided diaphragmatic 
hernia and I do not doubt thatj if the case at 



Fig. 361.— ‘Radiograph of the lower chest and abdo- 
men of a soldier, wounaed on the previous day. A small 
fragment of metal, which can be seen lying bcCtvccn the 
first and second lumbar vcrtebrjc, entered the left 
in the axillary region, passed through the lung and the 
diaphragm, without causing much clinical disturbance, »no 
lodged in the abdomen, Isote that the diaphragm appears 
to be intact at tlie time this film was tal^cn. 


present reported had been allowed to persist, the 
duodenum would have passed upward into the 
chest as an hernia ‘ en ghssade’. Duodenal 
symptoms were already present. 

In this connexion one other point may be 
mentioned. Routine X-ray examinations of the 
abdomen reveal the fact that the hepatic flexure 
of the colon may be insinuated in a normal 
individual between the dome of the right dia- 
phragm and the upper margin of the liver {Pigs. 
363, 364). In such a case it would be particularly 
easy for the colon to enter the right pleural cavity 
if the diaphragm were to be perforated, and I have 



Fig. 362.— Badiograph of ihe same patient taken wo 
months latef and showing that a small omental hernia hM 
occurred. The moss projects through the wound, in the 
dome of the left diaphragm, into the left pleural cavity. 
This hernia, which was causing pain, was cured by opera* 
lion. 





beiwcen the liver and the dome of the right diaphragm, 
been admitted to hospital for a totally different complaint. 
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information of a patient in whom the hepatic 
flexure herniated through a right open pneumo- 
thorax which occurred as a result of a wound. 

4. The most imusual feature of this case is 
the fact that the right kidney and the perinephric 
fat migrated upwards into the chest, and although 
Harr in gton (1938) says that this may occur in some 
cases with a congenital deficiency of the postero- 
lateral part of the diaphragm, I have not found it 
described as a result of trauma on the right side, 
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AND A. 

PROFESSOR OF BACTERIOLOGY, UNIVERSITY 

This survey was undertaken in the light of 
recent accounts of hospital infection of wounds 
(Miles et ah, 1940 ; Spooner, 1941) to extend 
the observations by McKissock, Wright, and 
Miles (1941) of the effects of a revised dressing 
technique on the incidence of added hospital 
infection. As in previous investigations, our 
survey was made in terms of Str. pyogenes, but 
our observations differ from them in tiiat we have 
examined wounds and personnel for the presence 
of Staph, aureus as well, and have tried to assess 
the magnitude of the reservoirs of both these 
infecting organisms in the environment. 

METHODS 

Bacteriological. — ^Wound swabs were culti- 
vated aerobically and anaerobically on blood- 
agar, and in cooked-meat medium, which was 
plated on blood-agar after 2 days and incubated 
anaerobically. We have found this addition to 
direct plating to increase the number of swabs 
from which pathogens are isolated by 7 per cent. 
Nasal swabs were cultivated aerobically on blood- 
agar and throat swabs anaerobically on gentian 
violet blood-agar (Garrod, 1942). We have 
conmed the term Staph, aureus to coagulase- 
positive staphylococci, and Str. pyogenes to beta- 
hsemol^c streptococci belonging to Lancefield’s 
group A. ^ streptococcal strains isolated were 
typed by Dr. Elizabeth Topley of the Emer- 
Public Health Laboratory, Oxford, using 
Griffiths’s (1935) method. By this means we 
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had hoped to demonstrate the spread of infection 
among throats and wounds, and the addition of 
new types to wounds already infected with 
streptococci. But, owing to the diversity and 
serological irregularity of the strains isolated, it 
was not possible to make full use of the results 
obtained. 

General. — We studied a 28-bedded male 
ward, used mainly for patients with septic wounds, 
for a few patients with uninfected wounds, 
and some with concussion. 

Most of the wounds were dressed daily by the 
Sister and staff-nurses ; the dressings were 
usually carried out in a side room off a corridor 
leading from the ward. Our study extended 
from Aug. 12, 1942, to June 2, 1943, divided into 
three periods: (i) Aug. 12-Oct. 20 (70 days), 
a control during which no alterations were made 
in the established ward routine j (2) Oct. 21- 
Nov. 30 (41 days), during which certain structural 
alterations were made in the dressing room, and 
the nursing staff were trained in a new routine, 
based on that suggested in the M.R.C. War 
Mettiorandum No. 6. The training was com- 
pleted by the end of November. (3) Dec. i- 
June 2 (184 days)- — a test period to observe any 
changes in the incidence of added infection 
foUowing the reorganization. During part of 
this period the test was complicated by the fact 
that some patients were treated with penicillin. 

The coniparison of results from a preliminary 
control period with those from a subsequent 
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period, as a means of judging the effect of a 
changed routine, will be valid only if, among 
other things, the risk, or ‘ load of infccdon 
in the environment and tlie concentration of 
susceptible wounds among the patients is 
similar. 

Accordingly, we have estimated the average 
daily magnitude of the reservoirs of infection in 
terms of carriers of Staph, aureus and Str. pyo- 
genes both in the upper respiratory tract and in 
%vounds. If it is assumed that the susceptibility 
of the wound to an added Str. pyogenes or Staph, 
aureus is constant throughout its history, a simple 
estimate of tlic population of wounds at risk 
during any period may be made by counting the 
number of occasions upon which added infection 
could have been observed by our particular 
rnethod of examination (rec below). The varia- 
tions of susceptibility witli wound age are not 
kno%vn, though it is possible that a long-established 
wound may be more resistant than a recent one. 
We have not, however, been able to follow 
enough wounds for the long periods necessary 
to test the possibility. Most of tlie patients who 
acquired an added infection did so during the first 
three weeks after admission. Since the average 
stay in the ward of, for example, the patients with- 
out streptococcal infection was 4-4 weeks, and only 
7 of 71 patients stayed longer than 7 weeks, our 
results will not be unduly weighted by the 
contribution to the data of long-established 
wounds whose resistance may differ grossly from 
that of more recent wounds ; little difference in 
our results would be made by ignoring patients 
followed more than 7 weeks. 

As a routine we swabbed the nose and throat 
of all patients, and tlie wounds of such as had 
wounds, on the day of admission and subsequently 
once a week. The noses and throats of the 
nursing staff were swabbed weekly. We made a 
limited number of observations on other reser- 
voirs of infection (e.g., air, dust, etc.) during the 
autumn of 1942. 

DEFINITIONS AND CRITERIA 
ADOPTED 

Added Infection. — The term ‘added infec- 
tion ’ is used in this report to denote a new- 
appearing infection (i,e., one which appears in 
the wound subsequent to the patient’s admission 
to the ward), which we believe to result front the 
introduction of bacteria from the hospital environ- 
ment. Since we do not know how long an organ- 
ism latent in the wound at the time of admission 
might take to develop sufficiently to be recognized 
on culture, we have required that, before a wound 
can be considered free from either of the two 
indicator organisms, two consecutive routine 
cultures, with at least 5 clear days between them, 
should be negative. These two negative swabs 
we term ‘ qualifying swabs ’, since any wound so 
characterized qualified for admission to the group 
of wounds at risk of infection with Staph, aureus 
or Str. pyogenes. It is obvious that every wound 


must on admission undergo a qualifying period, 
and an_ infecting organism newly appearing in 
this period, though in fact it may have been added, 
cannot by definition be considered as such. If a 
wound loses an infection and yields the nvo 
negative qualifying swabs, it is again classed as 
a wound at risk. 

Reference to Fig. 365 will make the definition 
of the qualifying swab clear. In Example t the 
negative admission swab A is also a qualifying 
swab, since 5 days elapse before the second swab, 
which is thus the second qualifying swab. The 
wound at the third swabbing Ri-— taken 14 days 
after admission — ^qualifies as a wound at risk. 
In Example 2 the admission swab cannot be used 
as a qualifying swab, since there are only 2 clear 
days before the weekly routine swab ; here the 
wound is 18 days old at the third swabbing. 
Thus two qualifying swabs imply at least 7 days’ 
freedom from infection. (Qr — Q2 in Ex. r ; 
A — Q2 in Ex. 2). 

The added infection rate is expressed as 
infections per number of wound-weeks at risk, 
and is calculated as follows. If Ri {see Fig. 365, 
Ex. i) is positive, the rate is i/i ; if Ri is negative 
but R2 positive, it is 1/2, etc. So that for any 
wound showing added infection, the rate is 
I /{a + 1), where a is the number of negative 
swabs observed after the qualifying period. The 
added infection rate for all wounds at risk is 
n/ (2a + k), where n is the number of added 
infections observed, and Sa the total ntimber 
of negative from all qualifying wounds. 

It should be noted that, as far as streptococcal 
infections are concerned, qualification is based 
solely on the absence of Str. pyogenes', the 
presence or absence of Staph, aureus is for this 
purpose immaterial. Similarly, the Staph, aureus 
infection rates are calculated independently of 
Str. pyogenes infection. 

Load of Infection,— We have assessed the 
load of infection in the ward in terms of the 
average daily number of patients carrying Staph, 
aureus or Str. pyogenes in the upper respiratory 
tract or wound. 

Swabs being taken, as a rule, at weekly 
intervals, we have had to make certain assump- 
tions about the persistence of infection and of the 
carrier state {see Fig. 365)- Where a positive 
swab was followed by a positive with no more 
than 10 days’ interval, the whole of the inter- 
vening period was considered positive. Likewise, 
with two negative swabs, the whole period was 
considered negative {Ex. 3 and 4). Where a 
positive was followed by a negative with no more 
than 10 days’ interval, half this interval was 
considered positive— half a day being counted as 
one (Ex. 5). If the interval was longer than 
10 days, '5 days after a positive swab was the long- 
est period assumed positive (Ex. 6). In no case 
was a patient assumed to be positive before the 
day of a positive swab taken during his stay in the 
ward (Ex. 7). When a positive swab had been 
received from a wound, persistence of the same 
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organism on a plaster covering the wound was 
reckoned as a positive source, since the presence 
of imcrobes on the surface of the plaster clearly 
constitutes a risk to other patients in the ward. 
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Fig 365 — Hypothetical e^ampIes of the results of periodic swabbing, illustrating 
the definmon of ‘ qualifying ’ swabs (i, 2, 8) and the method of calculanng per- 
sistence of the earner state in the inter-swab penods. 
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WARD ROUTINE AND 
REORGANIZATION 

During the control period, the dressing routine 
was, briefly, as follows : The nurse prepared the 
trolley, uncovered the wound, and then washed 
her hands. She next performed the wound 
toilet and rebandaged the woimd, after which she 
proceeded directly to the next case without 
further washing of the hands. During the 
control period, too, there was a weekly ward 
round by the surgeon-in-charge, for which the 
wounds were prepared in advance by removal 
of dressings and covering with a sterile towel. 
This was done by a nurse, who uncovered all the 
wounds in turn, without intermediate washing 
of the hands or the use of a no-touch technique, 
and wrapped a sterile towel aroimd them. 

There were obviously many opportunities for 
the introduction of organisms into wounds at the 
time of maximum risk, i.e., when the wounds 
were exposed for dressing ; the revised technique 
aimed at the reduction of the opportunities at 
this time. The revision was based on the recom- 
mendations in the M.R.C. War Memorandum 
No. 6 (1942), p. 5, and included the wearing of 
masks, the institution of a rigid no-touch tech- 
mque, and the exposure of the wound for a 
niinimum time. Instead of several nurses work- 
ing singly, three nurses worked in a team as 
server, dresser, and runner. At the same time, 
the staff stopped the weekly round and arranged 


to inspect the wounds at the time of the routine 
dressing. This arrangement had the disadvan- 
tage that whereas, tmder the old system, the 
surgeon could see the 20 wounds in half to three- 
quarters of an hour, under 
the new he could only inspect 
3-5 wounds in this time. The 
number was increased by having 
two wotmds ready for him at a 
given time, but no modification 
can make this routine inspection 
as simple as that of the pre- 
liminary wrapping of the wounds 
for inspection in sterile towels. 
Nevertheless, it seems to us that 
the use of a loose temporary 
dressing greatly increases the risk 
of introducing organisms from 
the skin and bedclothes of the 
patient. 

RESULTS 

Load of Infection : Car- 
riers. — The average carrier rates 
for Staph, aureus and Str. pyo- 
genes in the patients and staff 
over the whole period are set out 
in Table I. The rates for the 
nursing staff and those derived 
from the weekly swabbing of 
the whole ward, which included 
patients who had been in the 
ward for several weeks, are 
sensibly higher than those from the patients 
swabbed on admission. It seems probable, 
therefore, that a small number of patients not 

Table I. — Carrier Rates for Staph, aureus and 
Str. pyogenes in the Upper Respiratory 
Tracts of Patients and Ward Staff 


PERIOD REOARDID 
’ AS POSITIVE 


1 

Patients and Staff 

No OF 
Patients 
AND 

Staff 

1 

Total 
No OF 
Swabs 

Percentage of 
Positive Swabs 

Staph 
aureus I 

1 

5fr 

pyogenes 

Patients on admission 

447 

447 

47 5 

II 0 

Patients dunng stay in 
ward 

497 

1219 

56 7 

15 8 

Nursing staff 

56 

504 

63 3 

IS 3 


carrying the organism at the time of admission 
tend to become carriers while in the hospital 
environment (cf. Wright, 1940 ; de Waal, 1941). 
Table II shows the average daily number of carriers 
of Staph, aureus and Str. pyogenes in the control 
and test periods, calculated by totalling the number 
of days of carriage shown by individual patients 
and dividing by the number of days in the period. 
The carrier rates indicate the magnitude of the 
upper respiratory tract sources of infection only 
if all carriers contribute a similar number of 
infective particles to the wound environment. 
^It^ earner state as determined by the swab 
depends not only upon the presence or absence 
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even less common. At intervals during the same 
morning as these samples were taken in the 
dressing station, eight 9-cm. blood-agar plates 
were left open at bench height for 15 minutes each. 


The average number of colonies developing on 
these was 38, and one plate showed a colony of 
Str. pyogenes. Streptococcal contamination of 
the air was not, therefore, considerable. It is 
possible that, had the sampler been nearer the 
floor, at the level of a wound dressed in bed 
(i.e., about 30 inches), a greater degree of con- 
tamination would have been found, for dust 
gathered from under the bed of a patient with a 
streptococcal infection yielded approximately 
1,000,000 colonies of Str. pyogenes and 400,000 
colonies of Staph, aureus per gramme. Blood- 
agar plates exposed under the bed while it was 
being made, and rmder the curtains separating 
the beds, while they were being shaken, also 
showed several colonies of Str. pyogenes. 

Incidence of Added Infection. — During 
the control period of 10 weeks, we observed 8 
cases of added infection — 5 streptococcal and 3 
staphylococcal. In the 26 weeks of the test 
period there were 9 cases in all, i streptococcal 
and 8 staphylococcal. There was thus a reduc- 
tion in the average weekly incidence from o-8 to 
0'3 cases. These crude rates do not, however, 
reprpent the whole picture, for the wounds were 
at risk for varying times. A truer picture is 
obtained by calculating the incidence of infection 
in wound-weeks at risk, as indicated above. 
Table IV gives the relevant data calculated in this 
way. The added infection rates are conspicu- 
ously lower in the test period, compared with 
the uutial control period. The Str. pyogeties 
from 13-9 per cent to 0-75 per cent, 
and the Staph, aureus rate from 100 per cent 
<3/3 cases) to 17-8 per cent. 
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DISCUSSION 

Added Infection.— The data presented in 
Table 11 show that 'there was no notable difference 
in the magnitude of the 
load of infection present in 
the ward during the two 
periods to be compared. 
The only striking difference 
in the conditions lies in the 
greater number of suscept- 
ible wounds during the test 
period, largely, it seems, 
due to the treatment of a 
proportion of the wounds 
with penicillin {Table III). 
With these facts established 
it seems justifiable to com- 
pare the incidence of added 
infection in the test and con- 
trol periods {Table IV). In 
all groups of patients there 
was a marked reduction ; 
for example, with the figures 
for added infection and re- 
infection with Str. pyogenes, 
the difference is 13-1 per 
cent (SE^ = ± 3-5, 

= 3'7 j P “ 0-0002). With 
added infections alone, the difference is 14-7 per 
cent (SE^ = ± 3-6, d/SE^ = 4-1, P = < o-oooi). 
These are differences which might have occurred 
by chance about twice in 10,000 trials. With 
staphylococci the reduction in the added infection 
rate, statistically considered, is highly significant 
{d — 82-2 per cent, SE^ = ± 25-1 per cent, 
d/SEg = 3-3). The comparison is based on the 
supposition that added infection in each patient 
is an independent event. If the real incidence of 
staphylococcal added infection had been the same 
in both periods, an observed incidence of 3 in 3 
cases in the control period might have been 
attributable to an immediate common cause. 
However, the 3 cases observed were well separated 
in time and space and can be considered as 
independent events. 

The greater number of qualified wounds in 
the test period was due partly to its greater 
length, but also to the fact that more purely 
streptococcal infections were admitted, and that 
a number of the established staphylococcal infec- 
tions were cleared up by treatment with penicillin, 
and so qualified for the observation of re-infec- 
tion ; indeed, of the 8 cases of added staphylococci 
in the test period, 6 were re-infections. In our 
view, re-infection constitutes less good evidence 
of added infection than the initial addition of 
bacteria to wounds that have never yielded these 
organisms, for it is reasonable to suppose that the 
probability of an initial contamination lying 
dormant for 10 days or more is much less than 
the probability of an established infection dis- 
appearing from the parts of the wound avail- 
able for sampling and lying undetected for a 
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Fig. 366. — Composite diagram of bacterial contamination of ward air ; 2 cu. ft. 
samples at different times of day. 
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period in some closed pocket of the healing 
wound. 

In sections 4—9 of Tabic IV patients treated 
with penicillin are considered separately from 
those not so treated, for it might be supposed 

Table IV . — Incidence or Added Infection in the Wounds 

AT Risk 


Type or Added 

Initction 

No. or Times aodto Srrcics OiisrRvrn/ 

No. or Times when Additio.v might 

HAVE nrl N OnSERSTD 

Control Period 
(70 days) 

Test Period 
(184 da>-s) 


No. 

j Percent* 

No. 

Per cent* 

AU patients in tvard : — 

1. Added species and reinfections : , 
Str. fyyopcnes 

Staph, aureus ' 

2. Added species only : 

Str. f>yo/:eftes 1 

Staph, aureus 

3. Reinfections only: 

Str. Pyoftenes 

Staph, aureus 

5736 

3/3 

S/34 

:/2 

0/2 

i/l 

13- 9 
(too) 

14- 7 
(too) 

(0) 

(too) 

1/134 

8/45 

O/lOJ 

2/22 

1/31 

6/23 

0-75 

17-8 

0 

91 

3-2 

26.0 

JSxchtding patients tvho had peniciUin ' 
treatment 

4. Added spedes and reinfections : 
Str. Pyapenes 

Staph, aureus 

5. Added species only : 

Str. Pyosettes 

Staph aureus 

6. Reinfections only : 

Str. Pya/:enes 

Staph, aureus 

! 

! 

1 

i 

0/102 

4/lS 

0/90 

1/9 

0/12 

3/6 

0 

26*6 

0 

Jt'l 

0 

(50) 

Penicillin-treated patients : — 

7. Added species and reinfections : 
Str. pyogenet 

Staph, aureus 

8. Added species only : 

Str. pyogenes 

Staph, aureus 

g. Reinfections only : 

Str. pyogenes 

Staph, aureus 



1/32 

4/39 

0/13 

1/13 

1/19 

3/17 

3’2 

13-3 

0 

7-7 

5-3 

17 6 


* Percentapes in brackets arc based on less than lo cases, 

that, during treatment with an efficient anti- 
bacterial agent such as penicillin, the risk of 
development of an added infection would be 
reduced. This was not so : half the cases of 
added and re-infection were observed in patients 
who were treated with penicillin. There was 
one case of an added staphylococcus during the 
course of treatment with the drug, as well as one 
case of re-infection by this organism. Three 
patients showed re-infection (one streptococcal 
and two staphylococcal) soon after the termina- 
tion of treatment. 

Coliform organisms were rare in the wounds 
studied, with the exception of those treated with 
penicillin. It is noteworthy that between Jan. 

II and Feb. 23 an organism of the paracolon 
group was isolated from six different wounds 
which were under treatment with penicillin and 
from one which was not so treated. Six of the 
cases showed this infection within one week, 
and, since we did not isolate this organism from 
any other wounds during the survey, it seems 
likely that we were observing a small epidemic of 


cross-infection. The organism was very active in 
destroying penicillin (Harper, 1943), a fact which 
may account for the apparent ease with which it 
colonized these wounds. 

Limitations of the Method of Bacterio- 
logical Survey. — We might 
have been able to show even 
more striking differences between 
the added infection rates (Table 
IV) if we had had more patients 
available for study, particularly 
in the control period. The dura- 
tion of this period was limited 
by circumstances outside our 
control, but the small number of 
patients available for the study 
was also in part dictated by the 
relatively long period (5-7 days) 
between consecutive swabs. For 
example, had we been able to 
sample every nvo days, the 
qualifying period of one week 
free from infection could have 
been determined from the results 
of 4 swabs taken over 8 days. In 
the case of patients whose ward- 
life was only 3 weeks, this 
would have meant that, after the 
qualifying period of 8 days, there 
would have been 7 occasions in 
13 wound days (Ri - R7 in Ex. 
8, Fig. 365) for tlie detection of 
added infection. As it was, about 
7 days were available, in which 
only one swab was taken. 

Some of the wounds yielded 
streptococci which could be as- 
signed with certainty to one or 
other of Griffiths’s types. In 
9 of these wounds which, for a 
qualifying or longer period, had 
been consistently infected with one type, ® 
and serologically unrelated type appeared. 1 here 
can be little doubt that cross-infection of strepto- 
coccal wounds with other streptococci occurred 
with some frequency, but the total number ot 
wounds yielding typed streptococci was too small 
to make an estimate of this frequency. It is 
highly probable that, had a me^d of subtyping 
Staph, aureus, either serological (Cowan, i 939 )j or 
by bacteriophage filtrates (Fisk, 1942), been aval - 
able, we should have been able to demonstrate 
similar cross-infection in the staphylococcal 

Mckissock, Wright, and Miles (1941) reported 
a reduction of added infection from 15-4 per cent 
to i-i per cent. Their rates are of added 6fr. 
pvogenes infections per number of pauents 
admitted free from Str. pyogenes, whereas ours 
are rates of added infection per wound-weeks at 
risk, so that a strict comparison is not possible. 
The comparable figures from our data, i.e., 
infection rates per patient admitted free from 
Staph, aureus or Str. pyogenes, showing a newiy 
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appearing organism on any swab after the risk, and one which ran be reduced by relatively 

admission swab, are 70-5 per cent and 23-2 simple revision of existing aseptic measures. 

per cent respectively in the control period, pid SUMMARY AND CONCLUSIONS 
47-6 per cent and 9-3 per cent m the test period, _ . • j x- 

the reduction being 23-9 per cent for Staph. i. Durmg a control observation penod 01 
aureus and 13-9 per cent for Str. pyogenes (Table 10 weeks, _ the added-infection rate per wound- 

V). But in any event the populations of wounds week at risk in a surgical ward dealing mainly 

and patients studied are not comparable, for the with septic wounds of the hands was 13-9 per 

proportion of open wounds admitted wifh estab- cent for Str. pyogenes and too per cent for 

lished infection was much greater in our investi- Staph, aureus. . . j, ^ 

gation. On the average there were 14-2 wounds 2. During a test period of 26 weeks, after the 

adoption of a revised wound 
Table V . — Total Added Infection Rates dressing technique, the added- 

(Excloding Re-infections). infection rates were 0-75 per cent 

(Considering ail patients with negative admission swabs who had £qj. pyogenes and 17-8 per 
at least one subsequent swab at no matter what interval.) aureus. 

3. The carrier and infection 
rates for Str. pyogenes and Staph, 
aureus in the noses, throats, and 
wounds' of the patients and in 
the noses and throats of the 
nursing staff were similar in both 
periods. The number of wound- 
weeks at risk was higher in the 
test than in the control period. 
The reduction in added infection 
may therefore with confidence be 
infected with Staph, aureus and 6-6 with Str. attributed to the revision of the dressing tech- 

pyogenes in the ward on any one day. Thus the nique, which was made in accordance with the 
large load of infection among the wounds and the principles laid down in the Medical Research 
small number remaining in which added infection Council War Memorandum No. 6. 
could be demonstrated, greatly diminished the 



No. OF Cases 

Diff. 




Control 

Test 

W) 



Total free from Sir. pyogenes 

56 

97 

[ 



Added Str. pyogenes 

13 

9 




Per cent added Str. pyogenes 


9-3 

,13-9 

S-9 

2-36 

Total free from Staph, aureus 

14 

42 1 




Added Staph, aureus 

10 

20 




Per cent added Staph, attreus 

70-S 

47-6 1 

239 ■ 

»5-4 

1-SS 


likelihood of a clean-cut diminution like that of 
McKissock et al. 

Nevertheless, the association of a drop in the 
wound-week infection rate with a revision of the 
dressing technique is sufficiently striking, and it 
confirms the conclusions of McKissock, 'Vf'right, 
and iVWes that added infection is susceptible of 
reduction by such a revision. Of the more 
important changes in technique we may mention 
the introduction of a rigid no-touch technique, 
of masking the staff, of a routine wash of the hands 
after the completion of each dressing, the aboli- 
tion of temporary dressing with sterile towels for 
convenience of inspection by the surgeon, and 
the co-ordination into a single team of three 
persons who previously had acted individually 
as sepmte dressers. It should be noted that 
the revision of the technique did not include any 
definite measures for the reduction of air-borne 
bacteria. It remains to be demonstrated that 
with small wounds exposed to the air for short 
periods during dressing the risk of air-bome 
mfection is large enough to demand elaborate 
preraudonary measures. Air-borne infection 
doubtless occurs, but the contact infections, both 
immediate and remote, constitute a much greater 


We are indebted to Mr. William Gissane, 
Clinical Director of the Birmingham Accident 
Hospital, for his advice and help j to Sister 
J. M. Taylor for her constant collaboration in the 
revision of the dressing techniques ; and to Dr. 
Elizabeth Topley for her extensive work in sub- 
typing the streptococci isolated. 
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remembered. 



AIR EMBOLISM 


433 


SHORT MOTES OF RARE OR OBSCURE CASES 

A CURIOUS CASE OF AIR EMBOLISM 

By P. R. EVANS, Major, R.A.M.C. and R. S, MURLEY, Captain, R.A.M.C. 


CASE REPORT 

The patient in this unhappy case was an officer, 
aged 21, in an Armoured Regiment. While north 
of the river Sangro in Italy, at 09.00 hr. on Nov. 28, 
1943, he was wounded by a shell fragment which 
entered the left side of his face. The regimental 
medical officer noted a hsematoma of the cheek with 
free bleeding. He could locate no bleeding vessel, 
but managed to control the hemorrhage with a skin 
suture and a firm dressing. The patient’s pulse was 
weak and he was evacuated to an advanced dressing 
station where the suture was removed and the wound 
redressed. He arrived at the main dressing station 
in poor shape and severely shocked, was given 1080 c.c. 
of blood by a Field Transfusion Unit (F.T.U.), and 
evacuated to a Casualty Clearing Station (C.C.S.). 
Here he spent the next two nights and received a 
further 1080 c.c. of blood from a second F.T.U. 

He was transferred to the Advanced Section of 
No. I Maxillo-facial Unit at another C.C.S. on 
Nov. 30. On admission, at 15.00 hr., he was in 
fair condition, T. 100-2°, P. 148, B.P. 140/80. At 
this time several instances had occurred of men 
developing severe malaria nvo or three days after 
wounding, and in view of this patient’s fever, a 
blood-film was taken to exclude malaria. This film 
was negative and the spleen was not palpable. 

There was a wound of the left infra-orbital region, 
approximately J in. in diameter and situated ^ in. to 
the left of the base of the ala nasi. The wound was 
crusted over with clot and there was moderate swelling 
of the cheek and left side of the neck, with bruising 
of the eyelids, subconjunctival haimorrhage, and 
infra-orbital anaesthesia. He was completely blind 
in the left eye. 

A radiograph showed a comminuted fracture of 
the left maxillo-malar compound and a large metallic 
foreign body in relation to the transverse processes 
of the atlas and axis on the left side. 

The surgeon decided to undertake wound toilet. 
At 18.00 hr. a sister was about to inject alopon and 
scopolamine premedication. Immediately the needle 
pierced the skin the patient tried to climb off his 
stretcher and said “ I want to go home.” His tem- 
perature was taken again and found to be 102-6°. 
At 19.00 hrs. he w'as seen by the physician. The 
temperature was 104° and the patient was semi- 
conscious. Quinine dihydrochloride gr. 10 was in- 
jected intravenously. A second blood-film showed 
malignant tertian rings in fairly large numbers. 
Atebrin musonate g. 0-3 was given intramuscularly. 

Next morning the patient was conscious, although 
not quite rational, and his speech was slurred and 
“^snant; T. 101-2°, P. xio. He was seen by Major 
n R.A.M.C., eye specialist of No. 2 Mobile 

Ophthalmic Unit, who found no perception of light 
m me left eye but clear media, a perfectly normal 
t^dus, and a non-reacting pupil. He suggested 
that there was some interruption of the optic nerve 
due to ha;morrhage or compression by a bone splinter 
or, just possibly, due to a malarial lesion. An oral 
couree of quinine, gr. 10 t.d.s., was started. 

During the next nvo days the patient improved. 
1 he temperature oscillated between 100° and 102°, 
VOL. XX.XII. — ^NO. 127 


but had a downward trend and he felt better and was 
rational. On Dec. 3 he felt quite well when seen 
by the surgeon at 09.00 hr. The physician, arriving 
an hour later, found him feeling well. He complained 
of some sort of sensation in his left cheek, but his 
speech was still slurred and it was impossible to 
make out what he was saying. His breathing was 
rather ‘bubbly.’ He was stated by the patient in 
the adjoining bed to have been quite all right for 
the next ten minutes. Then he tried to cough up 
some sputum without much success. At 10.20 hr. 
he was unconscious and acutely dyspnoeic. Ten 
minutes later he died, clear froth running out of his 
mouth terminally. 

At Autopsy. — ^The missile had passed from the 
wound in the left cheek through the antrum and 
posterolateral antral wall, maxillary tuberosity, ptery- 
goid laminsE, pterygoid muscles, and divisions of the 
mandibular nerve and internal maxillary artery. It 
had fractured the styloid process and torn the upper 
part of the internal jugular vein in its lateral aspect, 
finally lodging in the rectus capitis lateralis muscle 
of the left side. Bleeding must have been controlled 
only when the tension in the track became high because 
blood had tracked extensively among the structures 
of the left side of the neck. Possibly the blindness 
of the left eye was due to pressure of blood which 
had tracked up from the region of the pterygo- 
maxillary fissure, but no convincing evidence of this 
was found. The eye and orbit were dissected by 
Major Zorab, who found no abnormality apart from 
a large subconjunctival hsemorrhage. The riddle of 
the blind eye was unsolved. 

Subcutaneous emphysema and distension of the 
superficial veins were noticeable on the upper part 
of the right anterior chest wall. There was emphy- 
sema of the anterior mediastinum and the lung roots, 
and less marked emphysema of the lower part of 
the neck. The lungs exhibited acute alveolar 
emphysema and extensive interstitial emphysema 
witii venous congestion and oedema posteriorly. 
Large bubbles of blood, as well as small bubbles of 
air in oedema fluid, could easily be expressed from 
the cut surface of the lungs. Before the heart was 
opened the azygos vein was accidentally divided and 
air bubbles were seen to escape from it. 

The outside of the heart appeared normal. The 
right auricle was opened before the vena cava: had 
been divided and was found to contain only bubbles 
of blood and no clot, as did also the right ventricle 
and the pulmonary artery and its divisions. The left 
auricle and ventricle contained post-mortem thrombus 
and blood without bubbles. 

The spleen was enlarged and congested. A 
smear from it revealed moderate numbers of PI. 
falciparum rings. 

Comment. — This patient had a severe wound 
needing specialized treatment. He ran into 
three dangers in his passage to the appropriate 
medical unit. The first, haemorrhage, was con- 
trolled by the regimental medical officer. The 
second, shock, was dealt with by two blood 
transfusions and staging in several units. He 

28 
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then reached the Advanced Section of the 
specialist unit at a C.C.S. and encountered the 
third hazard, ‘post-traumatic’ malaria. This 
was controlled by immediate treatment with 
quinine and all seemed favourable for evacuation 
to the base section of the Maxillo-facial Unit for 
definitive treatment when he died, five days 
after being wounded, of a freak accident. 

Autopsy prevented the death being written 
off as due to a complication of severe malaria 
and one is left to conjecture how this man did die. 

The check wound was scaled with firm dot 
and there was no tear in the pharynx. Air must 
have entered the wound track via the nose and 
maxillary antrum. He had been warned not to 
blow his nose and was not seen by the other 
parient in the ward to do so. Presumably the 
clot softened and the air-track communicated 
with the tear in the internal jugular vein. He 
was sitting propped up in bed, the ' thoracic 
pump ’ produced a negative pressure in the vein 
and air was sucked in. This produced first a 
sensation in the check and later respiratory 
distress as the air filled the right heart and 
pulmonary arteries. Pulmonary oedema devel- 
oped and aggravated the distress. Overbreathing 


OF SURGERY 

into the reduced alveolar space stretched the 
alveoli and ruptured some of them, and air then 
escaped into the intcrsu’ual tissue and tracked 
mto the mediastinum, up to the neck and over 
the chest wall. 

pould anything have been done to save this 
patient ? An operation which included dis- 
covering and treadng the jugular vein tear would 
have been difficult, prolonged, and probably 
fatal, for as soon as he recovered from shock he 
developed severe malaria which was controlled 
but not cured when he died. 

One must wonder, however, whether the 
pressure in the jugular vein would have been 
positive instead of negative, causing hemorrhage 
instead of air aspiration, if he had been lying 
flat on the morning of Dec, 3, instead of being 
propped up in a sitting position because he was 
so much better and more comfortable that way. 

SUMMARY 

An officer received a facial wound involving 
the maxillary antrum and internal jugular vein. 
Having survived hemorrhage, shock, and cerebral 
malaria, he died of air embolism on the sixth day. 


DUODENAL DIVERTICULUM SECONDARY TO A 
GASTRIC ULCER 

By R. MILNES WALKER 

ROYAL HOSPITAL, WOLVERHAMPTON 


Examples of ulcer diverticulum of the duodenum 
are not infrequent, and their mode of formation 
is quite clear ; they are formed, as has been 
demonstrated by Edwards (1939)? t)y the con- 
traction of bands of scar tissue in the wall of 
the duodenum, and the diverdculum is the 
consequence of a bulge of the wall between 
such bands. Similar ulcer diverticula have been 
recorded in the stomach secondary to gastric 
ulcer. The present case is recorded as it demon- 
strates the odd occurrence of a diverticulum of 
the duodenum resulting from scarring associated 
with a large gastric ulcer which gave rise to 
scar tissue involving not only the pylorus but 
spreading across the wall of the duodenum to a 
sufficient extent to bring about the circumstances 
suitable for the development of a diverdculum. 
Mr. Harold Edwards tells me that he has not 
previously come across this state of affairs, but 
that he has met with an example of the reverse, 
viz., a gastric diverticulum secondary to a duodenal 
ulcer. 

CASE REPORT 

Alfred B., aged 51, was admitted to The Royal 
Hospital, Wolverhampton, under the care of Dr. 
J. H. Sheldon, on Dec. 18, 1941 ; he gave a history 
of gastric symptoms for the previous fifteen years, 
and medical treatment had never given more than 
temporary relief. Radiographic examination in 1933 


had shown an excavating ulcer on the lesser curvature, 
while at a recent examination he was reported as 



Fig. 367.— Radiograph after a barium meal showing 
the duodena] diverticulum. 




by or th 

^1 ^ ind.u u/cer. 
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of his normni ache after exercise. I lowcvcr, it was 
not until fourteen days later, when the pain and 
effusion showed no signs of receding despite treat- 
ment, that the possibility of a tear was considered. 

On Examination. — The quadriceps showed little 
or no wasting. There was a mild degree of synovial 
effusion. Tenderness was present over the antero- 
lateral compartment and posterior aspect of the joint, 
and there was p.nin on internal rotation. 



Fig. 370. — SliowinR ilic norniaj medi.i) 


On flexion after full extension there was a loud 
click when the knee was at approximately go°, the 
tibia shook on the femur, and the cartilage could easily 
be felt coming outwards just in front of the collateral 
ligament. 

Arthrography was performed, following the 
technique already mentioned, but only about 50 c.c. 
of air could be introduced without producing a 
marked degree of tension ; the whole joint was firmly 



Fig. 372 . — Showing the upper surface of the meniscus. The 
arrow marks the site of the upper end of the tear. 


was encountered m detaching it from the centre of the 
joint, particularly at its anterior end. Figs. 372, 373 
show its appearance after removal. 

_ As can be seen, it was a congenital discoid cartilage 
wjih a wdl-markcd tear on its inferior surface which 
e.xtendcd up and outwards, but which did not extend 
as far as the upper surface ; just behind the tear there 
was a niche where the cartilage was not attached to 
the centre of the joint and which no doubt represented 


% 



Fig 371. — Showing the abnormal side. A, A. indicates 
the line of the tear ; B. the shadow of the inner and appar- 
ently detached part of the disc. 

an attempt at the normal disappearance of the central 
part of the disc. The lesion is in fact just as was 
anticipated from the radiograph, the upper and larger 
shadow representing the main body of the disc and 



bandaged from above downwards to try and ensure 
visualization of the cartilage. The medial side of 
the joint showed no abnormality (Fig. 370). 

The lateral side showed a picture which we felt 
justified our making a diagnosis of a tear of a con- 
genital discoid cartilage (Fig. 371). 

A line of cleavage (approximately in the centre) 
could be seen with the major portion of the cartilage 
extending right across the joint and being apparently 
detached at its medial border. 

In view of this and the fact that there had been 
considerable disability since the recent accident, it 
was decided to remove the damaged cartilage. 

At Operation. — The cartilage was removed 
through an anterolateral incision ; some difficulty 


the smaller one the fragment detached from the 
lower surface. It shows the actual line of cleavage 
more clearly than the photographs. 

Progress. — The patient made an uninterrupted 
-ecovery The rate at which the tone and power 
jf his quadriceps returned was very good and he 
,vas UP and about six days after the operation. He 
Ts discharged on the twelfth day with flexion to 
ihort of normal, full extension, but still a little wasting 
>f the quadriceps. 

COMMENT 

Although it was possible to make the diagnosis 
m clinical grounds with a fair degree of certainty, 
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the radiograph is of more than academic interest, 
as it demonstrates the possibilities of the technique 
in cases where the diagnosis is more doubtful. 
The reaction in each of the cases so far done has 
been very slight. The air is rapidly absorbed 
and the effusion minimal. It seems a justifiable 
procedure where the diagnosis on clinical grounds 
is at all open to doubt. 

My thanks are due to S/L K. D. F. Morle 
for his excellent radiographs. 


SUMMARY 

1. A case of rupture of a discoid cartilage is 
presented. 

2. Radiographs after injection of air into the 
joint are shown in which pre-operative diagnosis 
was possible. 


REFERENCE 

Cullen, C. H., and Chance, G. Q. (i 943 )j Brit. J. 
Surg., 30, 241. 


REVIEWS AND NOTICES OF BOOKS 


Recent Advances in Ansesthesia and Analgesia 
(including Oxygen Therapy). By C. Langton 
Hewer, M.B., B.S. (Lond.), D.A. (Eng.), Senior 
Anesthetist, St. Bartholomew’s Hospital and St. 
Andrews’ Hospital, Dollis Hill ; etc. Fifth edition. 
8 X 5i in. Pp. 343 + viii, with 141 illustra- 
tions. 1944. London : J. & A. Churchill Ltd. 
i8s. net. 

It is but a year since the fourth edition of this 
invaluable book was published, and yet this fresh 
edition contains a wealth of new material. 

The arrangement of the chapters remains the 
same, and the new work has been introduced with 
the author’s customary skill. An additional chapter 
on Ansesthetic Charts and Records has been placed 
at the end of the book and is of great interest to all 
anasthetists. 

The new work gives additional information on 
ansesthesia for thymectomy, general analgesia with 
ethyl chloride and trichlorethylene, intravenous general 
analgesia with procaine, improved apparatus for con- 
trolled respiration, pethidine analgesia in obstetrics, 
pressure infiltrators, fractional caudal block, and 
suction for oxygen cylinders. 

There are 141 illustrations, of which 21 are new. 
These give definite assistance to the reader in assimila- 
ting such a vast store of knowledge. 

This book has become indispensable to specialist 
anesthetists, and both author and publishers are to be 
congratulated on their successful endeavour in pre- 
senting us once again with Recent Advances in 
Anesthesia and Afialgesia, in which we find in very 
fact ‘ recent advances ’. 


The Surgery of Abdominal Trauma. By 
Geoffrey E. Parker, M.B., B.Ch., F.R.C.S. 
(Eng.), Surgeon to the French Hospital, London ; 
Surgeon to the Woolwich War Memorial Hospital ; 
Surgeon to the Erith and District Hospital, Kent ; 
Major, R.A.M.C. With a Foreword by Col. J. M. 
Weddell, C.B.E., F.R.C.S. 8 x in. Pp. 120 
+ 'vnij with 10 illustrations. 1944. London ; 
J. & A. Churchill Ltd. los. 6d. net. 

The author was Surgeon to the 24th Field Surgical 
unit in the forward areas of North Africa and Italy 
and he dedicates his book to the 46th Division, from 
which most of his cases were drawn. As Col. Weddell 
says in his Foreword, “ A recovery-rate of 66 per 
cent IS a most creditable record This in no smaU 
measure must be due not only to the author, but to 
the anaisthetist, Capt. J. B. Wyman R.A.M.C., and 


the team-work of nurses and orderlies of the Field 
Surgical Unit. As the author also states in his 
Preface, the smooth running of a Field Surgical 
Unit would not be possible but for the assistance of 
many Senior Officers, especially the A.D.M.S. and 
Field Ambulance Commanders, by whom he was 
relieved of much administrative and military work, 
which all surgeons agree should be the case. 

The book consists of case records of 94 cases of . 
abdominal trauma. “ The notes of the cases were 
written at the time of the receipt of the casualty and 
on completion of the operative treatment in the 
theatre ”. The ‘ follow up ’, which necessarily must 
be incomplete, “ has been done with the greatest 
care, and in Italy, with short lines of communication, 
it was possible for the Forward Surgeons to get 
down to Base Hospitals ”. 

It is to be hoped that opportunity will later be 
given to the author to complete the follow-up. The 
number of cases, though small, will, howper, make 
a much mbre valuable record and addition to our 
knowledge, if fully completed, than a much larger 
though incompletely recorded series. 

It has been cynically said that next to discussing 
and describing your own successes, it gives to some 
the greatest pleasure to discuss the other fellow’s 
failures. The curse of many sets of surgical statistics 
is ‘ the successful series ’. AH the cases are wanted 
— ^good and bad — those in which an error of judge- 
ment has been perpetrated, as well as those in which 
the diagnosis was marvellous and the executive 
technique brilliant. 

The author of this book has given us honestly 
and straightforwardly a consecutive series. Errors 
of commission and omission are not glossed over 
but stressed, and he should be thanked for placing 
his knowledge and experience at the service of others. 

“ Experience is the Child of Thought and Thought 
is the Child of Action. One cannot learn men from 
books ”, and “ What is all knowledge, too, but 
recorded experience ”. The author must have 
learned much from the fourteen abdomens he opened 
unnecessarily on a mistaken diagnosis. 

He naturally begins with the diagnosis of an 
abdominal injury. The severe one offers few diffi- 
culties, but he warns us to beware of : (i) Penetrating 
injuries in the lower thoracic region which may 
or may not have entered the abdomen ; (2) Abdominal 
parietal wounds in which intra-abdominal lesions 
occur as the effect of blast ; (3) Buttock wounds 
which may have penetrated the pelvic peritoneum. 

Auscultation of an acute abdomen he considers 
of great importance, but is sure that the presence of 
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free bJood, unlike otiicr fluids, docs not produce 

a si/c;ir abdomen 

He condemns any attempt to elicit shifting dull- 
ness ; movement of the patient only makes shock 
worse and provokes haemorrhage. 

Vomiting is usually absent as it only causes more 
pain and the patient tries to prevent it. 

He naturally and properly insists that all eases 
should be catheterized to help the diagno.sis, and 
operative approach and proctoscopic c.xamination 
should never be omitted in lower abdominal wounds. 

Absence of iiver dullness docs not carry much 
weight with him, nor docs a pre-operative X-ray 
examination. *' It is the damage they have done 
and not the fragments themselves which threaten the 
patient’s life ”, 

In cases of great difliculty a pre-operative radio- 
graph showing free gas below the diaphragm might 
be the determining factor. 

He supports the dictum of the late Sir Cuthbert 
Wallace, viz., to look and sec rather than wait and see. 
The time factor is one of the surgeon’s greatest allies. 

Like all surgeons who have dealt with abdominal 
K'OLwdSf Aw .w ntwf andt rfret pscteac L- 

“ wanned up ” but not to waste invaluable time in 
resuscitation ; as in the treatment of ruptured peptic 
ulcer in civil life, secondary shock and serious com- 
plications are prevented by quick operation. For 
this reason it is not clear why neither blood nor 
plasma “ should be given at any point on the line 
of evacuation where surgery is not immediately 
available except in those rare cases where it is vir- 
tually certain that luxmorrhage is not taking place 
and the problem is one of uncomplicated shock 
The time for operation was always decided by con- 
sultation between the surgeon and an.xsthetist. The 
premedication used was omnopon (gr. J), scopola- 
mine (gr. tJu) one hour before, and atropine (gr. -j-iv) 
half an hour before, operation. The former might 
in very urgent eases be given intravenously five 
minutes before induction of the anxsthctic, whicli 
was CoEj mixture. The Oxford Vaporizer was 
also found most useful. 

The midline incision was found to be the best 
whatever the position of the wound. The operative 
space can always Ise increased by suitable right-angled 
extensions to deal with liver, spleen, or kidney lesions. 

The entry and exit wounds were always thoroughly 
inspected from within when tlic abdomen was opened, 
any necessary enlargement being made. They were 
excised after the abdomen was dosed. This routine 
was followed even if the entry was through the 
buttock ; if haemorrhage is going on it can be tempor- 
arily controlled by packing and dealt with later. 
Naturally intraperitoneal hxmorrhage must first be 
dealt with. 

Sulphadiazine emulsion was freely used for 
coating suture lines, etc. If packs had to be left 
in to control haemorrhage, then it was found that 
daily moistening with iodine, i part, glycerin, 9 parts, 
made subsequent removal easier. 

The peritoneum and fascia were always closed 
with continuous catgut, a few tension catgut sutures 
were put into the fascia, but no deep through-and- 
through skin stitches, the latter took up only the 
subcutaneous fat. The subfascial planes were always 
drained by a slip of corrugated rubber. There was 
only one ‘ burst abdomen ’ in the ninety-four cases, 
and that incision had been closed without drainage. 

The technique for the repair of viscera became 
to some extent standardized, splenectomy for all 
splenic wounds, nephrectomy for disorganized kidney 


and injury to pedicle, but some kidney wounds 
were sutured. Gunshot wounds of the kidney may 
be much less painful than kidney injuries in civil life, 
because in the latter the renal fascia and capsule ate 
not^ usually ruptured. A word of wanting is given 
urging that the ureter and pelvis of the Hdney should 
always^ be dissected from the renal pedicle before 
ligaturing the latter. Risk of recurrent hamiorrhage 
from the renal artery is thus diminished. 

Wounds of the liver, as the result of experience, 
should be sutured and packed ; those on the posterior 
surface can be c.xplored through a posterior trans- 
thoracic incision. 

Only one in five eases required resection of bowel, 
the indications for which arc : (i) Gross destruction 
of a length of intestine. (2) Damaged mesentery near 
to the bowel wall depriving the bowel of its blood- 
supply. (3) Damaged main junctional vessels in mes- 
entery remote from bowel. (4) Burned bowel. This 
must be looked for especially if there is no wound of 
exit and is more common than usually thought to be. 
End-to-end anastomosis was used, as it is per- 
' formed quickly ; if there are many perforations a loop 
of bowel may be marsupiah'zed and rfcafi with later. 

A valvular cxcostomy is usually an essential in 
colon injuries, but often a colostomy is better. The 
latter naturally is definitely indicated in rectum 
injuries and should always be complete. 

For bladder injuries a suprapubic cystostomy is 
better than the indwelling catheter and should be 
maintained for eight days at least. 

The term ‘ retroperitoneal syndrome ’ is intro- 
duced as a diagnosis in some types of abdominal 
injury and accredited to Lt.-Col. Jolly. It seems 
a pity to introduce what may well become a clichd 
to describe retroperitoneal and pericolic htEmorrhage. 
The symptoms are all well known and have been 
recognized for many years by surgeons dealing with 
‘ heavy-industry ’ and ‘ run-over ’ accidents. It is 
true that these eases cause great an-xiety and diffi- 
culty to the surgeon, but it is better to be sure than 
sorry. There is a tendency to dismiss a doubtful 
ease as ‘ extraperitoneal syndrome ’ and leave it at 
that. The condition may also be due to mesenienc 
thrombosis with no h.'cmorrhage. 

The author must owe a special debt of gratitude 
to those who carried out the post-operative treat- 
ment. In spite of routine duodenal suction, trans- 
fusion, free use of chemotherapy, it is the nursing 
and encouragement given to the patient which plays 
such an important part. 

It will repay any surgeon to study the case records 
carefully, and to experience the thrill which evidently 
the author got when he watched the recovery of some 
of them and also share his disappointments, me 
outcome of such a series must have been a cause 
of great satisfaction to the team, aU of whom are to 
be congratulated on being physical^ fit to carry out 
such work under such conditions. They must all be. 

" By nature honest, by experience wise, 

Healthy by temperance and by exercise. 

Vascular Responses in the Extremities 

in Health and Disease. By David I. Abramson, 
M.D., F.A.C.F. 9 X 6 in. Pp. 412 + Xj with 
59 illustrations. 1944- Chicago, 111. . me 
University of Chicago Press (London : Cambndg 
University Press). 30s. net. 

This volume is the outcome of ten years’ ° 
the literature of the subject, combined “ 

author’s own experience of the many methods 
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describes for investigating the peripheral circulation 
in man. Its particular virtue lies in the detailed 
account given of the venous occlusion plethysmo- 
graphic method of estimating blood-floWj which, in 
spite of many theoretical criticisms, is regarded as 
the most satisfactory quantitative method at present 
available. No doubt it would be easier to apply 
in practice than it seems to be in the written descrip- 
tion — for however clear the directions may be, 
demonstration must be clearer — and it is not fair 
to judge the method without a trial. But one gains 
the impression that attention to the many factors 
which have to be controlled if results are to be reli- 
able makes it a method of physiological and clinical 
research, rather than a test which can be usefully 
employed as a routine measure for assessing the 
peripheral circulation in hospital patients. 

Whether this be so or not, the book is of much 
value as a stimulus to greater accuracy in the exam- 
ination and recording of peripheral vascular injury 
and disease, and it will amply repay study by any 
clinicians interested in this subject. In addition to 
the physiological control of the circulation, considera- 
tion is given to abnormalities produced by disease, 
to vasodilator and vasoconstrictor drugs, and to the 
effects of various therapeutic measures, such as 
sympathectomy. The bibliography shows clearly 
how much study, thought, and industry have gone 
to the making of the book. 


The Rehabilitation of the Injured. Occupational 
Therapy. By John H. C. Colson, Technical 
Director of Rehabilitation, Accident Service, 
Royal Sheffield Infirmary and Hospital. With a 
Foreword by E. A. Nicoll, M.D., B.Ch., 
F.R.C.S. (Edin.). 8J x sJ in. Pp. 226 4- xvi, 
with 196 illustrations. 1944. London : Cassell 
& Co. Ltd. 15s. net. 

The literature of rehabilitation is of two kinds : 
the generalizations and vapourings of the platform 
experts ; and the much more rare — and welcome — 
utterances of those who know how to do the job 
and have the gift of imparting their knowledge to 
others. 

The author of this book is among the latter, and 
his special field is occupational therapy. Most of 
this work is technical, and the reviewer is not in a 
position to pass judgement on the apparatus, materials, 
and methods of construction that Mr. Colston des- 
cribes with a wealth of detail and illustration. 
However, if the technical sections are as sound as 
the parts of the book that a comparatively unen- 
lightened surgeon can understand — those that deal 
with the care of the injured patient — then this is a 
work that can be recommended without a moment’s 
hesitation. 


Textbook of Surgical Treatment, including 
Operative Surgery. Edited by C. F. W. Illing- 
worth, M.D., Ch.M., F.R.C.S.E., Regius Pro- 
fessor of Surgery, University of Glasgow. Second 
edition. 9| x in. Pp. 564 -f xii, with 230 
illustrations. 1944- Edinburgh : E, & S. 
Livingstone Ltd. 30s. net. 

In its second edition this book is slightly increased 
in size and price and considerably improved by a 
new chapter on ffie treatment of burns and an addition 
of nearly 100 illustrations. It presents a series of 
accounts of the treatment of various surgical condi- 
tions written by a number of contributors. Each 


chapter is complete in itself and forms a useful guide 
for the student or surgical trainee in the principles 
of treatment of the condition discussed ; there is in 
most cases a deliberate omission of such technical 
details as the operating surgeon would require. 
Whilst many of the accounts are excellent, there are 
still some items which we feel should be included 
in a work of this character, and to which we drew 
attention in our review of the first edition. iMnong 
niore recent developments there is no mention of 
synthetic oestrogens or of castration in the treatment 
of carcinoma of the prostate. The statement that 
perineal hypospadias is “ unsuitable for treatment ” 
is neither true nor helpful ; surely this is the type 
most in need of treatment. 

The chapter on the surgery of the autonomic 
nervous system remains one of the best in the book, 
and the new chapter on burns gives good detailed 
instructions of the methods which have proved most 
satisfactory in the author’s hands. 


Rye’s Surgical Handicraft. Edited by Hamilton 
Bailey, F.R.C.S., Surgeon, Royal Northern 
Hospital, London ; etc. Fourteenth edition, 
fully revised. 9 X 6 in. Pp. 628 + xi, with 
724 illustrations. 1944. Bristol : John Wright 
& Sons Ltd. 25s. net. 

The issue of the fourteenth edition in its diamond 
jubilee year is a fitting tribute to the continued popu- 
larity of “ Pye ” ; in itself this edition shows several 
changes when compared with its predecessors, and 
its utility is enhanced by much new matter which 
brings it right up to date. Mr. Hamilton Bailey has 
enrolled such a large number of contributors that the 
book is now a complete guide to all the duties of the 
bouse surgeon. It is arranged for easy reference, 
and the number of illustrations has been increased; 
some of the new coloured photographs are rather 
small, but are adequate for their purpose. 

We are surprised to find no mention of the indigo- 
carmine test of renal function ; it is more widely 
used in this country than the phenol-sulphone- 
phthalein test which is described. In other respects 
this chapter is excellent. 

The book is one of the most useful which the 
surgical dresser can possess and is almost an essential 
for the house surgeon ; the new edition can be 
confidently recommended as a worthy advance on 
its forerunners. 


Aids to Theatre Technique. (Nurses’ Aid Series.) 
By Marjorie Houghton, S.R.N., S.C.M., D.N., 
Sister Tutor, University College Hospital; and 
Margaret Harding, S.R.C.N., S.R.N., S.C.M., 
Senior Theatre Sister, University College Hospital. 
With a Foreword by Walpole Lewin, M.S. (Lond.), 
F.R.C.S., Capt. R.A.M.C., late Harker Smith 
Registrar and Assistant to Surgical Unit, University 
College Hospital. 6| x 4^ in. Pp. 262 + xiii, 
with over 100 illustrations. 1944. London : 
Bailliere, Tindall & Cox. 4s. 

This is one of the Nurses’ Aid Series which the 
publishers hope, when completed, will cover “ the 
field of knowledge required from the modern nurse ”. 

From the titles of the volumes already published, 
it appears that the education for examinations of the 
student nurse, like that of the medical student, is 
being directed more and more to the importance and 
prestige of the science ; while the vocation and art 
of her profession is being submerged beneath a flood 
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of factual knowledge. In spite of wliat matrons 
and sister tutors may think and say, a nurse's profes- 
sion is surely one to which a woman still may be 
born, and the nurse whom the examiners reject be 
a real loss to the community. 

The publishers give no indication as to whether 
they propose to issue an “ Aid to the Vocation of 
Nursing ” or “ Aids to Matron;:, Home Sisters, 
and Sister Tutors ” as a grand finale to the series, 
“ illustrated where necessary ”. 

As is stated in the Foreword, it is impossible to 
standardize operative procedures by different surgeons 
(thank goodness 1), and herein is one of the theatre 
nurses’ great difficulties. It should be possible, how- 
ever, to agree on certain basic principles, some of which 
arc not mentioned in the text, e.g., the ward nurse 
should sec that the ward blankets are not taken into 
the theatre, but replaced by clean bath towelling. 
This is more important for a successful outcome of 
the operation than notes. X-ray films, etc., nor is a 
sick bowl out of place as an acccssorj', and the warm 
gown and blanket should be ready to cover the 
patient when he leaves the theatre rather than “ when 
he returns to the ward ”. 

There is no margin of safety for sterilization of 
theatre linen, yet the authors seem satisfied that 
“ once a month drum tests arc made to ensure that 
sterilization is efficient ”. On the other 27 days it 
may be inefficient, yet chemical tell-tales could be 
inserted every day and any error in sterilization be 
detected. 

In the chapter on anaesthetics there is no mention 
that the close liaison with the anxsthetist, who should 
have examined the patient pre-operatively, is more 
important than that “ between the theatre and the 
ward This liaison is all the more ncccssarj’ as 
there arc many more bad anesthetists than anais- 
thetics. It is a pity that the Oxford Vaporizer is 
not mentioned. 

The main part of the book consists of excellent 
photographs of instruments for various operations. 


with explanatory captions, all of which will be of 
great use to the theatre nurse in the course of her 
training and after. 

Occasionally there is a running commentary 
which will \v]ict the appetite of any surgeon, e.g,, 
under the heading of abdomino-pcrincal excision of 
the rectum it is stated, “ Both steps of the operation 
may be performed simultaneously by two teams”. 
This must be staged only for very special occasions 
to prevent gate-crashing. 

The nurse should be warned that when diathermy 
is being used all inflammable fluids should be re- 
moved from the vicinity of the apparatus. The 
ophthalmic surgeons should be supplied with local 
anesthetics, as also should be done when the instru- 
ments arc put out — the authors prefer “ lay up ” — 
for Rammstedt’s operation or thoracotomy. 

It is surely a mistake to say that Crutchfield’s 
skull callipers “ arc inserted through the parietal 
bones ” in the treatment of fracture or dislocation 
of the ccrt’ical spine. If the illustration on page 175 
is taken during life, then the operator’s technique 
appears to have run away with his reason. The 
technique of neurosurgery' is exceedingly difficult 
and tedious, hut ireil it may be, if ad the instruments 
illustrated on page 187 arc required for ventriculo- 
graphy. 

There arc a few avoidable misprints, that on the 
last line but one on page 215, should amuse Sir 
Harold, and Bonncy-Rcvcrain, on page 244, is at 
first sight almost the truth. 

The book, however, does supply a real want 
amongst nurses. This first ediuon bears evidence 
of haste. It will, one is sure, be absent from subse- 
quent editions, which will probably also incorporate 
many suggestions ■ from theatre sisters all over the 
Empire. 

But however many aids to knowledge may be 
published, let it always be remembered by the nurse 
that: . , „ 

“ Knowledge comes, but wisdom lingers. 
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THE INTERNAL INGUINAL RING 

By W. J. LYTLE, SHEmEt-o 


The mystery of the protective mechanism which 
Nature provides at the place of exit of the sper- 
matic cord has for long exercised the minds of 
anatomists and surgeons. 

Sir Arthur Keith (1923) described a shutter 
mechanism, whereby the lower fibres of the 
internal obhque and tiansversalis muscles become 
pressed against, and flush with, Poupart’s liga- 
ment, when the intra-abdominal pressure is 
raised in such acts as coughing and straining. 
In this way the internal ring and, especially, the 
posterior wall of the canal are protected against 
internal stress. This conception, important as 
it is, tends to view the internal ring as a fixed 
opening. 

It is the purpose of this paper to show that 
the internal ring itself has mobility and to describe 
an active closure mechanism in which the ring, 
under stress, moves upwards and outwards under 
cover of the internal oblique and transversalis 
muscles. 

POSTERIOR WALL OF INGUINAL 

CANAL VIEWED FROM BEHIND 

The operating surgeon knows little of this 
aspect of the inguinal canal, so well is it hidden 
from his view. To obtain a full and undistorted 
picture in the cadaver (Fig. 374) the anterior 
abdominal wall is removed with the bony frame- 
work of the pelvis. When the peritoneal and 
subperitoneal coats are stripped off, the posterior 
fascia of the abdominal wall, named the fascia 
transversalis, is exposed. 

The internal ring stands out as the pivot 
around which the transversalis fascia is arranged. 
The ring, not round, but U-shaped and incom- 
plete above, is placed obliquely, sometimes almost 
vertically. It lies midway between the anterior 
superior spine and the symphysis pubis, and 
from one-third to half-way along a line which 
starts at the inguinal ligament and passes to the 
lateral border of the rectus muscle. It has a 
thick and sprong inner margin or pillar, a thinner 
outer margin, and an angle below. The opening 
measures in the adult from 12. to 20 mm. in 
height and from 6 to 10 mm. in breadth. The 
ring is covered anteriorly by the transversalis 
muscle, the fibres of the latter running obliquely 
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downwards and inwards. The angle of the ring 
lies )ust below the edge of the transversalis muscle 
to allow free passage of the cord. The ring is 
composed of strong U-shaped fibrous strands 
of varying length, the ends of which are attached 
firmly as slings to the posterior aspect of the 



Fig. 374, — Posterior view of a dissection of the lower 
pan of the anttnoi abdominal waW. 


transversalis muscle. The ring has the appear- 
ance of an arum lily or horn of plenty, and the 
margins, which stand out, extend backwards at 
the angle as a tongue-shaped prolongation along 
the under surface of the cord. The shorter 
U-shaped strands form the body of the horn, 
while the longer strands lie on the rim. On 
each side of the ring the long strands spread 
out fanwise ; on the outer side they pass up to 
be attached to the transveraslis muscle as far as 
the anterior superior iliac spine ; on the inner 
side they gain attachment to the aponeurosis of 
the transversalis muscle, while some pass me'dially 
to the back of the rectus muscle to ioin the band 
of Henle. 

The internal ring has been thought of as an 
inert opening, but because of the attachment of 

29 
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the ends of its slings to the back of the obliquely 
arranged fibres of the transversalis musclcj the 
ring, on contraction of the muscle, should move 
upwards and outwards {Fig. 375), This move- 
ment of the ring was first observed during a 



I’lG. 375* Diagrams sliouin}; the outline of the internal rinj? vjet\ed 
irom uiUiin the obdomcn \vith the lrans\ersah5 muscle relaxed fA). and m 
contraction (B). 


hernia operation on a patient who coughed while 
under light ether anesthesia. Using a local 
anesthetic, ring mobility is readily demonstrated, 
for if the edges are held under tension and the 
patient asked to cough, the ring can be seen and 
felt to move upwards and ounvards behind the 
internal oblique and transversalis muscles. On 
release of tension, movement of the ring on 
coughing is slight or absent. Liddell and Sher- 
rington (1925) have shown that when a muscle 
is caused to contract, a stretch applied to it 
further enhances its contracdon to a considerable 
degree. It would appear that the stretch reflex 
comes into acdon in protecting the inguinal canal, 
for it is supposed that any attempt at protrusion 
of the abdominal contents through the ring pulls 
on its slings, and by stretching the transversalis 
muscle calls the reflex into action. Nature thus 
appears to have provided a unique closure 
mechanism to protect the ring from the stress 
of increased intra-abdominal pressure, caused 
by such acts as coughing and straining. Its 
action is that of a sliding valve ; it cannot well 
be described as a sphincter, nor yet as a shutter, 
for it is designed to avoid undue pressure on the 
cord which both these mechanisms would tend 
to exert. The range of movement of the inner 
pillar of the ring is greater than that of the outer. 
The inner pillar is fixed to the inner part of the 
transversalis muscle and to its aponeurosis where 
the maximum range of muscle movement occurs, 
while the outer pillar is attached to the muscle- 
fibres near their origin where the muscle only 
moves slightly on contraction. In addition, the 
attachment of the outer pillar to the muscle-fibres 
may be interrupted by the interposition of the 
upper extension of the lateral attachment of the 
deep femoral arch when this is well developed 


(F/g. 377). The extent of ring movement can 
1^ accurately measured by attaching a thread to 
the ring margin at various points and exerting 
tension on it by varying weights carried over a 
pulley to which a pointer and scale are attached. 

While this active movement of the 
ring is probably reserved as a guard 
against sudden and severe stress, there 
appears to be another protection of a more 
constant and passive nature provided at 
the opening. The margins of the ring 
stand out and, as the cord enters from 
the outer side and below, the inner margin 
or leaf overlaps the opening and thus acts 
as a lid or valve shielding it against more 
constant but varying changes in intra- 
abdominal pressure. 

To fill in the outline of this conception 
of the ring, some further details of the 
anatomy of the fascia transversalis require 
to be mentioned. Testut (1914) des- 
cribes three h'gaments or bundles of re- 
inforcement of the fascia transversalis at 
certain points. These are named by him 
the ligament of HenJe, the ligament of 
Hesselbach, and the narrow ih’opubic 
band of Thompson. They are all subject to 
marked variation. 

The ligament of Henle, situated immediately 
lateral to the lower end of the rectus muscle, 
forms a small triangle with its base downwards. 

It varies in height from i cm. to 7 cm. and the 
closely woven fibres which form it pass down- 
wards and outwards. Its medial border blends 
with the lateral border of the rectus muscle. 
The lateral border facing outwards and slightly 
upwards is concave or falciform, hence the name 
falx inguinalis of German authors. The base 
is inserted into the iliopectineal line of the pubic 
bone, blending there with Cooper’s ligament. In 
front the ligament of Henle is in contact with the 
conjoined tendon, when this is present, and the 
two are rather intimately blended. 

The ligament of Hesselbach, or ligamentum 
interfoveolare of German anatomists, is a ver- 
tically placed band of fibres lying between the 
internal ring and the h’gament of Henle. It is 
roughly triangular in shape and is fixed below 
by its base to Thompson’s ligament. The inner 
margin is separated from Henle’s h'gament by a 
varying space. The outer margin blends with 
the fibres of the internal ring. The apex passes 
upwards and turns inwards across the back of 
the rectus muscle, where it blends with the long 
fibres of the internal ring to join a band of inter- 
lacing fibres known as Henle’s band. The lower 
edge of this band is named the secondary arcuate 
line and lies below the semilunar fold of Douglas 
or arcuate line. 

The narrow iliopubic band of Thompson is 
a ribbon of transverse fibres which extends from 
the iliopectineal line of the pubic bone to the 
anterior superior spine. The band is narrovv 
in the centre where it passes above the femoral 
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vessels and broadens out into fan-shaped ex- 
tremities. The inner end blends above with 
the ligaments of Hesselbach and Henle and not 
iiifrequently its upper fibres become continuous 
with the lateral border of the adminiculum line$ 
albs. The outer end spreads out to be inserted 
into the anterior superior iliac spine and the 
inner lip of the iliac crest. 

The deep epigastric vessels are closely related 
to the internal ring. The artery arises from the 
external iliac artery below the ring and passes 
medially above the external iliac vein which 
provides its accompanying veins, one on either 
side. The vessels are then directed upwards 
and inwards behind the transversalis fascia about 
I cm. internal to the ring and pass obliquely 
across Hesselbach’s ligament and the rectus 
muscle to disappear under the lower edge of 
Henle’s band (secondary arcuate line). 

POSTERIOR WALL OF INGUINAL 
CANAL VIEWED FROM IN FRONT 

It is perhaps not surprising that many of 
the anatomical details of the inguinal canal pass 
unnoticed by the surgeon who operates frequently 
for hernia. It is uimecessary to dissect the 
canal closely, or expose it widely, when operating 
for oblique hernia, while in direct hernia a 
deficient and distorted anatomy is usually present. 



376. — ^The inguinal canal evposed as at operation 
^0^ oD^Que hernia. The sac is isolated and pulled out- 
wards The cremaster muscle has been removed and the 
cord divided. 

The surgeon who ventures to explore this region 
in Ae living or dead body finds himself perplexed 
and enticed by a most variable and elusive 
anatomy. When the hernial sac is isolated from 
the cord and pulled forwards and outwards, the 
internal ring is not obvious, for it is usually 
c osely adherent to the neck of the sac, and is 
also obscured by a fascial prolongation of its 


INGUINAL RING 

margin which is continued outwards along the 
sac {Fig. 376). With a few touches of the knife 
the ring edges are easily detached from the neck 
of the sac and the ring becomes clearly defined. 


rr* 



Fig. 377. — A dissection of the inguinal canal The 
internal ring is shown dilated. 

The U-shaped fibres of the ring embrace the 
neck of the sac and spermatic cord, and pass in 
an upward and outward direction, above and 
below the sac and cord, to the deep aspect of 
the transversalis muscle. The ring, which lies 
obliquely, has an inner margin which is stronger 
than the outer. 

The deep epigastric artery runs horizontally 
below the ring, and turns upwards and inwards 
with its veins behind the posterior wall of the 
canal, and lies about i cm. internal to the ring. 
Occasionally the artery pierces the transversalis 
fascia and lies on a more superficial plane at 
this point. 

The posterior wall of the canal internal to 
the ring is composed of two layers — the super- 
ficial or transversalis muscle layer supported by 
the deep femoral arch, and the deep layer known 
as the transversalis fascia. 

The superficial or transversalis muscle layer 
{Fig. 377) is the continuation downward of the 
transversalis muscle and its aponeurosis. It is 
the stouter of the two laminae and is composed 
of the conjoined tendon and the transversalis 
muscle fascia. The conjoined tendon is often 
poorly developed or absent, but when well 
fashioned is the stronger part of this sheet, its 
closely woven fibres passing downwards and 
inwards to be attached to the irmer part of the 
iliopectineal line. The transversalis muscle fascia 
continues down from the lower edge of the 
transversalis muscle and appears to be formed 
by the blending of the muscle fasciae lining its 
superficial and deep surfaces. Below, the trans- 
versalis muscle fasda passes behind and blends 
with the deep femoral arch, while laterally it 
often ends as a free outer margin which lies 
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medial to the internal ring. This edge, dearly 
outlined in about half the cases dissected, forms 
with the free margin of the deep femoral ardi what 
I have named the middle inguinal ring. Both the 
conjoined tendon and transversalis muscle fascia 
frequently contain fine muscle-fibres. 

The deep femoral arch is a strong band of 
pearly white transverse fibres which lies in the 
lower third of the posterior wall of the canal. 
The ligament bridges the femoral vessels and is 
attached medially to the iliopcctineal line, while 



FlO. 37R. — The /nRuino-femoraf region. Poupart’s 
liRameni ha^ been divided about 3 cm. from tlie pubic 
•spine j the outer portion has been reflected laterally while 
the inner is heintt forcibly pulled forwards. 

laterally it disappears under the internal oblique 
muscle to join the iliopsoas fascia. Its anterior 
surface gives attachment to the cremaster muscle. 
Above, the arch receives the transversalis muscle 
fascia ; below, it blends with the posterior margin 
of Poupart’s ligament, but the transversalis 
muscle fascia continues on behind the arch and 
Poupart’s ligament and appears in the thigh as 
part of the anterior wall of the femoral sheath. 
Farther medially the lower margin of the arch 
is fixed to the upper surface of Gimbernat’s 
ligament. When this connexion is severed (Fig. 
378) the transversalis muscle fascia, emerging 
from the lower edge of the arch, is seen to turn 
backwards along the upper surface of Gimbernat’s 
ligament to gain a deep attachment to the ilio- 
pectineal line. As the arch is traced outwards 
rmder the internal oblique muscle it forms the 
lower and outer margins of the middle ring, and 
terminates in the iliopsoas fascia. An expansion 
often passes upwards behind the transversalis 
muscle, insinuating itself between the transver- 
salis fascia and the muscle. When well developed, 
this upward extension of the arch may disturb 
the attachment of the outer pillar of the ring to 
the transversalis muscle-fibres, and thus account 
for the frequent absence of mobility of the outer 
pillar of the ring. The middle ring, the opening 


in the transversalis muscle layer through which 
the cord emerges, encircles the internal ring like 
a collar and appears to act as a support for it. 
Over the edge of the middle ring, at a point below 
and medial to the internal ring, emerge the 
cremasteric vessels together with the genital 
branch of the gcnitocrural nert'e. These vessels, 
which are branches of the deep epigastric artery 
and veins, turn inwards, and with the nerve pass 
medially in their course to join the cord. When 
the cord is roughly displaced from its bed these 
vessels which anchor it may be torn and require 
ligature. The reflex in^inal ligament, only 
rarely present, lies at the inner end of the canal, 
but is not part of this layer. 

The deep lay'er is the transversalis fascia, so 
dearly seen from behind but concealed in front 
by the transversalis muscle coat with which it 
is often fused. Thompson’s figament lies directly 
behind the deep femoral arch ; Hesselbach’s 
ligament, often absent, lies medial to and on the 
same plane as the internal ring ; while the 
ligament of Henle is closely bound to the back 
of the conjoined tendon. The transversalis fascia 
joins with the superficial layer in forming the 
anterior wall of the femoral sheath. 

MUSCULATURE OF LOWER PART 
OF ANTERIOR ABDOMINAL WALL 
■ The musculature of the anterior abdominal 
wall below the level of the anterior superior ih'ac 
spine is in striking contrast to that above this 
level. In the lower third of the abdomen the 
lateral muscles of the abdominal wall, namely 
the external oblique, the internal oblique, and 
transversalis, lie within the confines of the bony 
pelvis, acquire a ligamentous attachment and 
relinquish their connexion with the spine anc 
iliac crest. In this region these muscles pas: 
almost flatly across the front of the rectus muscle 
in contrast with the semicircular outline of thi 
upper abdominal musculature. At the inter- 
spinous level lies the arcuate line or semiluna: 
fold of Douglas, and below this level the apo 
neuroses of the internal oblique and transversalii 
muscles pass in front of the rectus muscle. Thf 
external oblique, strongly muscular above, is it 
the inguinal region entirely aponeurotic. Above; 
the abdominal muscles have a free and widf 
scope of action on the trunk, and because of th£ 
curved plane on which they act can exert a power- 
fully constricting force on the abdomen, and thus 
operate as pressure-producing muscles. Below, 
these muscles, confined within the bony pelvis, 
passing flady across the front of the rectus muscle, 
and with the external oblique entirely aponeurotic, 
can exert litde compressing force ; on contraction 
they can, however, well resist the outward move- 
ment of the lower abdominal wall which will 
tend to occur when the upper abdominal muscles 
are in action. Walmsley (1938) points out that 
with their aponeuroses in front of the rectus 
muscle, the internal oblique and transversalis 
muscles act on the most curved surface which is 
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available and are thus at a greater mechanical 
advantage to effect resistance. They also con- 
tract over the rigid pillar which the contracted 
rectus forms for them ; this pillar limiting their 
power to increase intra-abdominal pressure^ but 
aiding their ability to resist it. 

The lower abdominal muscles are subjected 
to severe and varying pressure effects by the 
action of the upper abdominal muscles and 
diaphragm, and in view of the penetration of this 
part of the abdominal parieties by the spermatic 
cord, their pressure resistance becomes highly 
specialized in order to protect this weak place. 
This protection is all the more necessary, because 
Nature frequently provides a freer avenue of 
1 escape for the abdominal contents by omitting 
to close off the processus vaginalis from the 
I peritoneal cavity. At the entrance to the canal 
Nature places her first and strongest line of 
' defence, and this is provided by the sliding valve 
' action of the internal ring, whereby the ring is 
; drawn upwards under cover of the transversalis 
) muscle. In addition there is the flap-valve 
] protection provided by the projecting inner 

> margin of the ring. Finally, as described by 

Keith (1923), the canal is also protected under 
stress by the approximation of the lower margins 
of the internal oblique and transversalis muscles 
to the inguinal ligament. 

THE INTERNAL RING AT FAULT 

The following abnormalities of the ring are 
found at hernia operations : (i) a dilated ring ; 
(2) poor mobility of the ring ; and (3) weakness 
of the ring. 

1. When an oblique inguinal hernia increases 
in size the internal ring becomes gradually 
stretched. In operating on these cases, simple 
removal of the sac is not enough, because a 
dilated ring leaves a weak spot, and unless the 
ring is narrowed to normal size the closure 
mechanism does not function adequately. A 
dilated ring may not only be the result of, but is 
probably also a causal factor in hernia. There 
is evidence to suggest that the rare recurrence of 
oblique hernia in infants and the commoner 
recurrence in adults, after simple herniotomy, 
are often due to a wide ring. 

2. At operations under local anesthesia it 
will be noted in some cases that movement of 
the ring is slight or absent. This lack of mobility 
appears to be due to congenital defect in muscle 
development, to muscle or nerve damage following 
lower abdominal operations or injuries, or to 
abdominal wall weakness in older patients. 
Anson and McVay (1938), in a study of a large 
series of dissections, found that the transversalis 

mtemal oblique muscles were frequently 
ili-developed in the inguinal region. Muscle 
weakness cannot well be remedied, but by 
narrowing the ring to normal size, its action, 
however poor, is allowed to work to the best 
advantage, because when the orifice is large 
limited movement cannot take up the slack. 


3. In addition to poor ring mobility, weakness 
of the ring itself also occurs. The outer margin 
is at times found to be chin or friable. In these 
cases some variation of the method of simple 
ring suture, to be described later, is necessary. 

The presence of these defects in the size, 
mobility, and strength of the internal ring sup- 
ports Keith’s (1923) view that it is not the presence 
of a patent process of peritoneum which accoimts 
for hernia frequency, but a weakness in the groin 
in man who has had to adapt this part of his 
anatomy to the upright posture. He points out 
that in nearly all animals, man and gorilla ex- 
cepted, the process of peritoneum remains open 
and yet inguinal hernia is rare in them at every 
stage of life. 

OPERATION FOR REPAIR OF 
THE INGUINAL RING 

The hernial sac is dissected from the cord 
and put on the stretch by puihng it forwards and 
outwards. The ring is not yet clearly seen 
because its margin, not only adherent to the 
neck of the sac, is also continued outwards along 



Fig. 379 — Suture of the internal ring. 

the sac as a thin fascial layer. When, however, 
the sac is opened and the finger is inserted 
through its neck, the firm crescentic edge of the 
internal ring can be distinctly felt. With the 
finger inside the sac, a few touches of the knife 
will free and define the ring margin, which is 
then picked up at three points fay artery forceps. 
It is necessary at this stage to displace the cord 
from its bed, preferably upwards, so as to expose 
the ring fully and enable Ae sutures to be placed 
accurately from below upwards. The sac is 
ligated high up by transfixion, and allowed to 
fall back. The ring is now held up by the 
arterji forceps and if the patient is being operated 
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on under local anaisthcsia the upward and out- 
ward movement of the ring can be demonstrated 
if tension is exerted on the forceps and the patient 
asked to cough. When the ring is wide, it is 
sutured from below by a continuous fine silk or 
linen thread or chromic catgut, working upwards 
and outwards, until the narrowed ring covers 
the stump of the sac and lies snugly around the 
cord, against the lower margin of the transversalis 
muscle (Fig. 379), While suturing, small re- 
tractors are used to hold aside the lower margin 
of the internal oblique. It will be noticed that 
the outer margin of the ring is thinner than the 
inner, and in placing the sutures through the 
outer edge care must be taken to avoid puncture 
of the deep epigastric artery as it turns inwards 
below the ring. The operation requires some 
practice and nicety in placing the sutures, and it 
is I think advisable to have the edges of the ring 
under control by arterj' forceps, otherwise the 
ring tends to fall back, and is then not easily 
identified. On account of frequent adherence 
of the ring to the neck of the sac, and particularly 
where the sac is twisted prior to suture, the ring 
edges are often sutured by the surgeon who 
intends only to ligate the neck of the sac. Also, 
after simple ligature of the sac the ring edges may 
be drawn together by the process of healing, 
and in this way a natural narrowing of the ring 
takes place. Thus may be explained the good 
results often obtained in oblique inguinal hernia: 
with wide necks where the operation is limited 
to removal of the sac alone. 

It is important to suture together the margins 
of the ring so as to reproduce its normal position 
and size. When the outer pillar is thin and 
easily torn it appears necessary to deviate from 
this rule, and in such cases the inner pillar should 
be stitched to the upper margin of the deep 
femoral arch rather than to Poupari’s ligament 
which h'es farther down. To displace the ring 
downwards alters the normal anatomy, and tends 
to anchor and disturb the mobility of the ring. 
It seems preferable, however, to repair a weak 
ring in this manner, than to use more difficult 
and doubtful methods, such as reconstruction 
by fascial slings. 

When the internal ring is much enlarged in 
long-standing hernia, the layers of the posterior 
wall internal to it are stretched, and the inner 
edge of the so-called middle ring is likewise 
stretched. Repair of the internal ring tightens 
up the transversalis fascia medial to it, but leaves 
the middle ring enlarged and the superficial layer 
slack. Suture of the stretched margin of the 
middle ring not only restores it as a buttress for 
the ring, but also draws the superficial layer taut. 

Occasionally the internal ring in a large or 
recurrent oblique hernia is so stretched and 
damaged that the opening in the posterior wall 
of the inguinal canal lies wide and immobile, the 
defect approaching the condition found in a 
direct hernia ,• also at times a direct and indirect 
hernia are associated. Here the problem of 


repair is that of direct hernia, a subject beyond 
the scope of this paper. 

Suture of the transversahs fascia is no new 
procedure, for it was recommended by Bassiai 
(iSpo) as part of his classic operation. Suture 
or repair of the ring itself is more recent and 
has been pracused by Torek (1906), Gregory 
Connell (1908), Bates (1913), Marsh Pitzman 
(1921), Major Scelig (1923), and Edmund 
Andrews (1924), in the United States ^ by Cowell 
(1927)5 Ogilvie (1929), Philip Turner (1933), 
Henry (1937), and Harold Edwards (1943) in 
this country. Some of these surgeons, however, 
recommend a repair which impedes the mobilit}' 
of the ring. 

It is important to restore, and not to interfere 
with, the normal anatomy and function of the 
inguinal canal. Bassini’s operation as usually 
practised — that is, suture of the lower fibres of 
the internal oblique to Poupart’s h’gament without 
repair of the ring — must be labelled an unsads- 
factory operation in oblique hernia, for it aims 
to reinforce the posterior wall of the canal on 
the inner side of the ring. Once the ring itself 
is forced by the commencing recurrence of a 
hernial sac, it is doubtful if any repair medial 
to the ring or on a plane superficial to it can 
effectively retard its progress. 


SUMMARY 

The anatomy and pathology of the internal 
ring in action is described. 

It is claimed that the internal ring has mobility 
and stands as an active guard at the entrance to 
the inguinal canal. If this is true it must follow 
that repair of this mechanism when at fault is an 
important step in restoring the canal to normal. 


I am indebted to Dr. Frank Ellis, of London, 
for suggesting, and to his brother, Mr. Edwin 
Ellis, of Sheffield, for designing and making an 
instrument to measure ring movement j also to 
Miss Davison and Mr. Maxwell for their beauti- 
ful drawings. 
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SOME UNUSUAL THORACIC TUMOURS 

By N. R. BARRETT and Professor W. G. BARNARD 


This small group of cases seemed to be worthy 
of publication partly because they illustrate the 
expanding scope of thoracic surgery whichj as 
each year passes^ brings new problems for solu- 
tion, and partly because the lesions themselves 
may properly be described as tmusual. 

Two are examples of pathological lesions 
which occurred in the pre-pericardial pad of fat. 


PREPERICARDIAL CYST 

Case 1.— Mr. H. M., aged 36, was admitted to 
St. Thomas’s Hospital in March, 1943. He had 
noticed increasing dyspnoea on exertion over a period 
of six months. By profession he was a shot-blaster, 
and it had been assumed that the shortness of breath 
might have been due to his trade. He also com- 
plained of intermittent ‘ pressure ’ behind the lower 



■ /' 

Lil? 

Fig. 380 . — Case i. Radiograph of chest. The cyst Ucs 
m the pencardiophremc angle on the right side. 


r 



Fig. 381 . — Case i. Right lateral radiograph of the 
chest showing the cyst lying above the diaphragm and 
immediately behind the sternum. 


This structure has received but scant recognition 
from the anatomists, and its existence is not 
mentioned in the standard text-books. It is, 
nevertheless, the seat of disease upon occasion, 
and several interesting papers recently published 
in American journals have testified to this fact. 

One case is that of a teratoma of the lung. 
We are aware of the difficulties of finally assessing 
the exact nature of many of the pathological 
processes in this organ, but, in this instance, the 
definite mixture of carcinomatous and sarcoma- 
tous elements leaves but little doubt of the 
diagnosis. 

Two patients suffering from adenoma of the 
bronchus are included. This condition is now 
well recogmzed, but many points pertaining to 
the clinical features and to the wisest methods 
of treatment are still sub jtidice, and it is for this 
reason that the cases are presented. 


end of the sternum, but there was nothing to suggest 
pain of the anginal type. 

Physical examination was negative in all respects 
and the patient appeared to be in excellent health ; 
but radiographs of the chest revealed an opacity, 
about the size of an orange, situated in the right 
chest and lying in the angle between the right border 
of the heart and the dome of the diaphragm (Figs. 
380, 381). The mass lay in the extreme front of 
the chest, immediately behind the sternum. 

The patient had an occasional cough and some 
mucoid sputum; the latter contained neither signi- 
ficant organisms nor malignant cells. The tempera- 
ture, pulse, and respiratory rates were normal ; the 
blood-pressure was 140/90 mm. of mercury and the 
Wassermann and Kahn reactions were negative. 
The bronchial tree was shown to be normal by 
bronchoscopy and bronchograms, and the diaphragm 
was not paralysed. The electrocardiograph was 
normal, and the possibility of a diaphragmatic 
hernia (through the foramen of the internal mammary 
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artery) was not great because a barium swallow and 
loiJow-tnrough barium meals were normal. 

Opinion was divided as to whether the mass 
could be held to explain the man’s symptoms^ 
and also as to whether it lay in the mediastinum, 
the pericardium, the lung, the pleura, or the 
diaphragm. Anificial pneumothorax sometimes 
settles a question of this type, both by showing 
that the lung retracts with or without the mass. 



in front of the pericardium, in the pad of fat wh 
nomally is situated in this area (Figs. 382, 383). It' 
a thin-iMlIed translucent cyst which contained cl 
watery fluid. The cyst was removed without diffici 
and the chest closed. At the conclusion of the ope 
lion air was aspirated from the pJcursl csvlty so t 
no pncumothora.\' rcmuiticd. Convalescence was i 
eventful, and the patient was discharged from 1 
hospital a few w'ceks later. He has since returned 
his usual work and states that he no longer suff 



I'iGS. 381, 3R3. — Catf I. Photographs of the cl's! removed at operation. 


and, in the ease of lax cysts, such as can occur 
in connexion with the parietal pleura, the mass 
may alter in oudine after air has been introduced 
into the pleural cavity. This method of investi- 
gation is not very satisfactory when the opacity 
lies adjacent to the mediastinum because the 
lung is attached to the central structures by the 
pulmonary h’gamcnt, and may not uncover a 
mediastinal tumour even if adhesions are not 
present. Ardficial pneumothorax can somedmes 
be usefully combined with pneumoperitoneum 
and thoracoscopy for purposes of diagnosis. 

An artificial pneumothorax was induced, but it cast 
no addidonal light upon the diagnosis or upon the point 
of origin of the mass. The man himself had not noticed 
dyspnoea as he rested in hospital, and, as he was anxious 
to resume work, he was discharged and kept under 
observadon in the out-patients’ department. 

A month later he returned and reported that the 
symptoms had got worse and that he had been forced 
to give up his work. In particular the retrosternal 
“ pressure ” had increased. He was admitted to 
the Thoracic Surgical Unit at Horton War Hospital 
with the object of removing the “ tumour ”, Investi- 
gations showed that the physical signs and X-ray 
appearances had not changed in the interval. 

Thoracotomy was performed by N. R. B. on Jan. 
4, 1944, under general anesthesia administered by 
Dr. M. D. Nosworthy. The right pleural cavity 
was opened by a limited intercostal incision and the 
mass was immediately located lying extrapleurally. 


from dyspnoea on exertion or from retrosternal 
pressure. Sections of the wall of the cyst showed 
that it was composed of fibrous tissue and lined by 
a single layer of flattened endothelium. 

Two years ago one of us (N. R. B.) had seen 
a similar case in which surgical removal of an 
apparently innocuous mediastinal cyst, in the 
same position, had cured a patient of symptoms 
which had been diagnosed and treated as asthma. 
The presence of a cyst had not been suspected 
until radiographs had been taken. The reason 
why removal of such a cyst should have this 
curative effect is ciifficult to explain, but the 
results obtained in these two cases seem to justify 
surgical treatment. 

Extrapleural cysts are uncommon. D’Abreu 
reported a small series of cases at a meeting of 
the Society of Thoracic Surgeons of Great 
Britain and Ireland in 1938- In structure his 
cases resembled the one vve have described, but 
were situated towards the back of the chest wall. 
He did not hazard an opinion as to the pathology 
of the lesion. 

Cysts of the mediastinum of bronchial origin _ 
have occasionally been reported (Adams and 
Thornton, 1943), and Hueur and Andrus (1949) 
have collected 25 examples of mediastinal epi- 
thelial cysts. The great majority of all the 
recorded cases have been situated in the upper 
mediastinum, or in connexion with the bifurcation 
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the stalk or base of the tumour. Histological sections 
were, however, made through the main bronchus to 
include its branches and at one junction a minute 
tumour was found. It was composed of solid acinar, 
polygonal cells {Fi/;. 384). Alany of the cells were 



Tig. 3^4 . — Cate 2 . Microphoiojjrnph of a part of 
the adenomatous tissue. 


vacuolated. Some had a slightly spongy and others 
a smooth protoplasm. The cells inliltrated the 
mucous membrane at one spot. The remainder of 
the tumour was in the submucosa. It was a typical 
adenoma of the bronchus. The lower and middle 
lobes showed advanced saccular bronchiectasis. 


cough, dyspnoea on c.\crtion, blood 
sta mng of the sputurn, and pyrexia. The diagaosii 
at this time v.^s judged to be pneumonia of the righi 
upper ^°hc. The condition did not resolve. 

Upon admis^'on to hospital her average tempera- 
ture was too-2 F., the pulse-rate 120, and the respira- 
tory rate 34. The physical signs (which were limited 
to the chesp were as follows; The right side was 
sompiyhat flattened at the apex, movements were 
diminished in this STca and there were dullness and 
absent breath sounds at the right base, suggestive 
of a pleural effusion. The signs in the left chest 
mdiMtcd a mild degree of generalized bronchius. 

After a fortnight in hospital the general condition 
and local signs were unchanged. Radiography showed 
atelectasis of the right upper lobe, partial atelectasis 
of the right losycr lobe, and possibly, a small pleural 
effusion. Aspirations of the right pleural cavit)’ 
yielded no fluid or pus. 

She was transferred to St, Thomas’s Hospital, 
and at that time was still pyrc.\ial, the sputum was 
blood-stained, and the clinical signs and radiographs 
were those of total atelectasis of the right lung. 

E.vaminations of the sputum by Dr. Bamforth 
revealed neither tubercle bacilli nor malignant cells. 
There was some degree of anmmia, but no loss of 
weight. Within a few days bronchoscopy was per- 
formed on two occasions and on each the right main 
bronchus was found to be “ oceJuded by a lobulated 
growth ”. Portions of tissue removed for biopsy 
did not confirm this opinion and showed only necrotic 
material and debris, and it was thought that the 
patient might have inhaled a piece of meat which had 
become impacted in the right main bronchus. After 
bronchoscopic removal of this tissue the lumen was 


This ease is presented for two reasons. The 
first has already been stressed — namely, the 
importance of realizing that the great majority 
of bronchial adenomata have an extrabronchial 
as well as an intrabronchial part, and that this 
fact must be taken into consideration when 
treatment is planned. The second reason is 
that the average age of onset of symptoms in 
cases of adenoma of the bronchus is 28 years 
(Carter, 1941), and our patient was only 8 years 
old. 

Very few adenomata have been recorded as 
occurring in children, and the case described is 
the youngest we have been able to find in which 
the diagnosis was certain. Beardsley (i933) 
reported a tumour in a child aged 10 months, 
but the specimen is described by him as an 
“ adenocarcinoma ”, and in a recent paper Jones 
and others (1943) have given details of a typical 
adenoma occurring in a child aged 13. Wasch, 
Lederer, and Epstein (1940) describe a patient 
aged XI who was diagnosed, upon bronchoscopy, 
as^ having an adenocarcinoma of the right upper 
lobe bronchus ; the child died 7 years later, 
having developed an eosinophile adenoma of the 
pituitary and gigantism (quoted by Jones et ah, 
1943)- 

ADENOMA OF BRONCHUS 

Case 3. — ^Mrs. I. E. P., aged 32, was admitted to 
the Essex County Hospital in September, 1943, under 
the care of Dr. S. Propert. She had always been 
well until six weeks before admission and the first 


patent. 

On this account the evidence in favour of bronchial 
tumour was thought to be inconclusive, and conserva- 
tive measures were essayed. At first the progress 
was satisfactory and the lower two-thirds of the .lung 
rc-expanded, but after a fortnight there was an 
exacerbation of all signs and symptoms associated 
with a high swinging temperature. A course of 
sulphathiazole was started and rapid resolution 
occurred, in fact improvement was so great that the 
padent was able to get up. The upper lobe was 
still atelectatic. 

Ten days later the acute manifestations recurred 
and the signs again revealed collapse of the right 
lower lobe, and, on this occasion, a course of sulpha- 
thiazole did not produce the required effect. From 
now onwards the temperature was high and swinging, 
the sputum reappeared and was purulent and occasion- 
ally blood-stained. Her general condition began 
to deteriorate appreciably. 

At the 8th week after admission a course ot deep 
X rays was started in the belief that the lesion must 
be a carcinoma of the upper lobe bronchus, and this 
treatment produced no effect for good or ill in spite 
of the fact that there must have been considerable 
pulmonary suppuration at the time. 

In January, 1944, the patient was transferred to 
the Thoracic Surgical Unit at Horton War Hospital. 
There was no significant change in the general or 
local conditions and she was still gravely ill. The 
right upper lobe was atelectatic, but the middle and 
lower lobes on that side were well aerated. Broncho- 
scopy (N. R. B.) was done soon after admission and 
this revealed a papilliferous tumour protruding into 
the lumen of the main bronchus, and arising from 
somewhere in the upper lobe bronchus. The carma 
was normal and there was no evidence of submucous 
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extending from the mediastinum to the lateral chest 
infiltration. The mass in the main bronchus was 
removed and sections of this tissue were reported 
upon as “ oat-cell carcinoma There was no 
evidence to suggest metastases in the thorax or else- 
where, and in spite of the poor general condition, 
thoracotomy was advised. 

The operation was done by N. R. B. on Jan. 12, 
1944, and .a general anesthetic was given by Dr. 
M. D. Nosworthy. A blood transfusion was set up 
and continued throughout the operation. The upper 
lobe was found to be densely adherent to the chest 
wall, and felt as though it contained a large solid 
mass. There was no evidence of mediastinal adenitis 
or metastasis, and dissection pneumonectomy was 
performed. The right main bronchus was closed 
with interrupted mattress sutures of thread, and these 
stitches were placed longitudinally. The bronchial 
stump was covered by an intercostal muscle pedicle 
graft. In separating the upper lobe from the chest 
wall the pulmonary parenchyma was opened in one 
place and some pus escaped from the lobe into 
the operation field. The chest was closed without 
drainage. 

Immediately after the operation the patient 
developed a fulminating bronchitis of the left lung 
which was interpreted as a fiare-up of the condition 
already known to be present. After five days her 
condition improved rapidly and subsequently con- 
valescence was uneventful. The chest was aspirated 
on one occasion only, and a few ounces of sterile 
fluid were obtained. 

The patient left the hospital in March, 1944) and 
her health has improved steadily since that time. 

Macroscopic section of the lung which had been 
removed showed a pedunculated tumour, arising in 
the right upper lobe, from the point of division of the 
upper lobe bronchus into its three bronchopulmonary 
segments (.Fig. 385). The stalk of the tumour filled 
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columnar-celled adenoma of bronchus. The walls 
of the affected bronchi were infiltrated at their 
bases. No infiltration of bronchial lymph-glands 
was seen. 

This case is presented because of certain 
features which are of special interest : — 

1. The explanation of the recurring conditions 
of atelectasis and re-expansion of the lower and 
middle lobes was that it was pSftly due to the 
blocking of the main bronchus by the growing 
tip of the tumour and partiy to the fact that por- 
tions of the tumour became necrotic, broke off, 
and impacted in the lower lobe bronchus. Thus 
it is obvious why, at one time the whole lung 
was atelectatic, at another only the upper and 
lower lobes, and sometimes only the upper lobe. 

2. This tumour was not established as an 
adenoma until the whole lung was available for 
microscopy. The fact that an oat-cell carcinoma 
had been diagnosed from the material secured 
at bronchoscopy, might have been disastrous to 
the patient, for it has been stated by some ex- 
perienced thoracic surgeons that oat-cell tumours 
of the main bronchus metastasize so early to the 
mediastinal glands that thoracotomy is scarcely 
worth while. In this case the appearance of the 
tumour at bronchoscopy and the normality of 
the carina were so suggestive of adenoma that a 
blind eye was turned to the pathologist’s report 
and pneumonectomy was performed. 

3. This tumour grew from a relatively small 
base into a pedunculated projection which occu- 
pied the whole of the upper lobe bronchus j 
this particular arrangement is peculiar in that 
the pedicle was much longer than is usual. 

4. In spite of the fact that the pleural cavity 
was contaminated by pus during the mobilization 
of the upper lobe, and the chest was closed 
without drainage at the end of the operation, 
the patient did not develop an empyema.- In 
consequence of this, convalescence was a matter 
of weeks as opposed to months. All recent 
experience goes to show that the pleinral cavity 
can effectively control a fair degree of contamina- 
tion in the course of an operation, but that any 
surgical procedure which allows repeated or 
continuous infection (such as the development 
of a bronchial fistula) is certain to be followed 
by an empyema. In this respect the behaviour 
of the pleural cavity is like that of the peritoneum. 


Fig. 385.-— Cgk 3. Diagram to show the macroscopical 
appearance of a large section cut across the upper lobe of 
the right lung. 


uppM lobe bronchus and its bulbous end lay 
' K V bronchus. Peripheral to the tumour, 

the base of which measured about r cm. across, the 
upper lobe was in a state of acute pulmonary sup- 
puration, In the right lower lobe bronchus there 
was a large pwce of the tip of the tumour which had 
broken off and become impacted, and this had caused 
mflammauon of the obstructed lower lobe, 
o j histology of the tumour was as follows : 
bolid acinar and tubular, polygonal, cubical, and 


INTRATHORACIC LIPOMA 

Case 4. — Master C. B., a little boy aged ,4, was 
admitted to the Thoracic Surgical Unit at Horton 
War Hospital in October, 1943. His mother stated 
that he had had asthma, measles, and chicken-pox; 
a year before his admission he had been. taken into 
another hospital on account of catarrhal /jaundice. 
Whilst he was convalescent from this condition he 
is said to have developed a “ left pleural effusion ”, 
but needling at the time did not yield any fluid. 
Physical signs were limited to the left siad of the 
thorax, and his general condition was excellent. The 
si^s indicated a solid, or fluid, space-occupying 
lesion situated in the front of the left chest and 
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wall, and from ilic level of the 3rd rib above to the 
dome of the diaphragm below. X rays confirmed 
these signs and also siiowed that the heart was con- 
siderably displaced into the right chest. There was 
no alteration in sensation of the overlaying skin, no 
finger clubbing, no cough or sputum. The tempera- 
ture, pulse, and respiratory rates were normal, as was 
the general development of the child. 


likely to he correct. It had been made upon the 
tact that a minute mass of “ fibrin ” had been 
aspirated upon one occasion, and upon th- 
lateral radiographs and bronchograms. Th 
latter showed that the opacity lay bctiveei 
what, at first sight, was thought to be the uppe 
and the lower lobes of the left lung. Thi 
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Flo. 386 . — Cast 4. Postero-anlerior film of the chest 
showittR the opacity m the left hemiihoras and displace- 
ment of the heart to the ripht. 



Fig. 387 . — Case 4. Left lateral radiograph of the chest 
showing a very large opacity extending from the \ ertebral 
column to the back of the sternum. 


In March, 1943 (i.c., 7 months before admission 
to Horton \X'ar Hospital), the chest was needled again 
as the physical signs persisted and a “ tiny ” piece 
of structureless material resembling “ fibrin ” was 
obtained. Apparently the possibility of hydatid 
disease was entertained, but the blood-count and 
Casoni test were negative. A bronchoscopy was 
carried out under general anaisthcsia ; the bronchi 
of the left lower lobe were displaced upwards and 
outwards, but no intrabronchial abnormality was 
detected. A barium stvallow proved that the mass 
lay well forward of the ccsophagus and X rays showed 
that it was evenly dense throughout, and that the 
edges were slightly irregular, as though it was lobu- 
lated in places. Bronchograms did not afford addi- 
tional information except that they confirmed the 
opinion that the lesion was cxtrapulmonary. 

When the boy was admitted to Horton he was 
stated to be suffering from “ an interlobar effusion 
(presumably between the upper and lower lobes of 
the left lung) containing a mass of fibrin ”. Clinical 
and X-ray examinations did not reveal any additional 
abnormalities except that there was a definite bulging 
of the chest wall in the area occupied by the mass 
(Figs. 386, 387). It was also apparent, from a study 
of the serial radiographs, that there had been no 
appreciable change in the shadow over a period of one 
year during which its presence had been appreciated. 

Reviewing the available evidence it seemed 
that a diagnosis of interlobar effusion was not 


interpretation was fallacious, because these 
appearances had been produced by reason of the 
fact that a good quantity of the lipiodol had run 



Fig. 38B . — Case 4- Photograph of the hpoma 
removed from the left hemithorax. 

over into the lower lobe of the right lung, so 
that when the lateral films were examined the 
bronchial trees on the two sides were super- 
imposed. 
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The most likely diagnosis was considered to 
be a mediastinal tumour, and, of the various 
possibilities, the lobulated outline suggested a 
teratoma or a benign tumour such as a lipoma. 

Whilst the patient was in hospital, tonsillitis 
occurred, and when the acute phase had subsided, 
the tonsils were removed without event. 

Thoracotomy was done by N. R. B. 
on Dec. 28 and a general anasthetic was 
given by Dr. M. D. Nosworthy. A 
blood transfusion was set up as a 
preliminary to operation. The left 
chest was opened by removing the 7th 
rib. The tumour lay in front of the 
heart, and extended along the dia- 
phragm to the lateral chest wall. It 
was bigger than the X rays had sug- 
gested and was about the size of a large 
grape-fruit. It was yeUow in colour, 
loculated, solid, and with a number of 
small secondary excrescences upon its 
surface {Fig. 388). A slender capsule 
enclosed the mass, and the excrescences 
seemed to have herniated through this 
capsule. There were delicate adhesions 
between the tumour, the chest wall, 
the diaphragm, and the pericardium ; 
its pedicle arose from the prepericardial 
pad of fat. Removal of the tumour 
was not difficult and was accomplished 
m about fifteen minutes, but, from the 
moment the pleural cavity had been 
opened, the condition gave rise to 
anxiety, and during the course of the 
operation it seemed as though the child 
might die. The operation had not been 
done without a fair amount of bleeding 
and a pint of blood was run into the 
saphenous vein fairly quickly at the 
critical moment. The chest was closed 
without drainage and, when the air in 
the pleural cavity had been aspirated, 
the general condition improved rapidly 
so that, by the time the patient had 
reached the ward, there was no further 
cause for anxiety. The antesthetic 
record is shown in Figs. 389 and 390. 

Convalescence was uneventful. A 
small effusion of blood-stained serum 
collected in the pleural cavity ; this was 
aspirated and the child got up on the 
tenth day. Six months after operation 
he attended the follow-up department 
and there were no abnormal signs or 
symptoms. 

Histologically the tumour was a 
lipoma. There was no evidence of 
malignancy. 


Many of these tumours are symptomless for 
a long time, and are eventually discovered either 
in the course of routine examination of the chest 
or on account of pressure symptoms. There is 
no certain method pf diagnosis and Alexander 
(1942) has stated that “ the most circumscribed 
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The first case of thoracic lipoma 
was recorded by Fothergill in 1783. 

In 1940 McCorkle and others reviewed the 
merature and found only 34 recorded examples ; 
Huem (1933) has also reviewed the subject and 
he divides the cases into three groups, namely : — 

V, intxathoracic tumour has an extension 
outside the ribs, so that the tumour has an hour- 
glass shape. 

2. The tumour mends into the neck. 

3- The tumour is purely intrathoracic. 


-From of anicsthetic record card of Case 4. The positive 
factors have been punched out. 

intrathoracic neoplasms are not extrapulmonary 
and benign, but intrapulmonary and malignant ”, 
so that the only way of finding out is to do a 
thoracotomy. Exploratory thoracotomy is now 
almost as safe as laparotomy (Overholt and 
Souders, 1937)3 but to remove a large tumour 
from the pleural cavity is dangerous. Clagett and 
Hausmarm (1944) make the following observations 
about this point : “ The margin of respiratory 
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safety in tumours as large as the one we have 
reported is extremely narrow ... In the period 
during which the tumour undergoes its insidious 
growth, adjustment to diminished vital capacity, 
pressure on large vessels, and altered intrathoracic 
dynamics are made. Removal of the tumour 
completely upsets this adjustment (their case 


she felt run down, but was eventually able to get 
back to her work. She began to be troubled by a 
cough, which was productive and kept her awake at 
night-time, and by a feeling of heaviness in the front 
of the right chest. By April these s5nnptoms had 
been aggravated by dyspnoea upon exertion and by 
a feeling of generalized and increasing weakness. 
Since the onset of her illness she had been bringing 
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Fig. 300. — Bock of anKsUictic record. In this case the deterioration in the patient s condition was due, in 
Dr. Nosworthy’s opinion, to the fact that the level of onxsthesia was too light. 


suffered from profound post-operative hypo- 
tension) . . . Indicative of the fact that surgical 
removal of large tumours is hazardous are reports 
of two patients with lipomata (Andrus, 1935)- 
. . . One died during infiltration of the thorax 
with procaine hydrochloride. At necropsy the 
tumour was found to measure 25 x 25 x 13 cm. 
and to weigh 12-43 ^S- The other lipoma was 
partially removed, it recurred, and at necropsy, 
weighed 8-5 kg. Prompt removal of all intra- 
thoracic neoplasms is, of course, the only way 
in which this difficulty may be averted ”. 

The largest intrathoracic tumours which have 
been described have been lipomata, although 
dermoid cysts and fibromata (Clagett and Haus- 
mann, 1944) can match them in this respect. 

MIXED CARCINOMA AND SARCOMA 
OF LUNG 

Case 5. — Miss W., aged 40, was admitted to the 
wards of the Thoracic Surgical Unit at Horton War 
Hospital on Aug. 12, 1943. 

She had always been well until January, 1943. 
At that time she caught a “ cold ” which developed 
into “ influenza ” and this illness kept her in bed 
for about a fortnight. Convalescence was slow and 


up sputum; at first this was frankly purulent and 
amounted to 4 pint a day, but as the summer came 
she began to' feel a little better and the sputum 
diminished to an ounce in the 24 hours. 

At about this time she was referred by her doctor 
to a hospital in Exeter where radiographs of the chest 
were secured. These films showed a circumscribed 
opacity of even density in the middle of ^e right 
lung ; it was surrounded by lung tissue of normal 
appearance and was about as large as a small grape- 

The patient then came to London and was 
admitted to St. Thomas’s Hospital under the care 
of Dr Gardiner-HiU. Her general condition at that 
time was poor, for, although the temperature was 
normal, she had lost a great deal of weight and was 
suffering from the effects of a marked secondary 
ana:mia. Her cough and sputum were still present 
and the physical signs were dullness to percussion 
and absent breath-sounds over the middle thirds ot 
the front and back of the chest. Anteroposterior 
and lateral radiographs were taken and showed an 
opacity similar to that which has already been des- 
cribed (Figs. 39I4 392). The radiological diagnosis 
suggested by these films was pulmonary hydatifl 
cyst, and a Casoni reaction, which was negative, was 
done. The alternative diagnosis was a peripheral 
tumour of the lung. 
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It has been said that the radiographic appear- 
ances of a simple hydatid cyst in the lung are 
diagnostic of the condition j this is not true 
(Barrett and Thomas, 1944). The circumscribed 
opacity, seen in the anteroposterior film of this 
patient, is quite consistent with hydatid disease, 
and the presence of a negative Casoni reaction 



Fio. 391 . — Case s, Postero-antenor radiograph of 
the chest showing the tumour m the right lung It was 
upon this film that the diagnosis of hydatid disease had 
been made, and the X-ray appearances (as seen in this film) 
are compatible with this condition. 

does not rule it out, especially in a case of un- 
complicated pulmonary cyst. The lateral film 
of this patient is, however, not consistent with 
such a diagnosis, for, in the front of the opacity, 
there is an area of diminished density which is 
irregular in shape. If this lesion were in fact 
an hydatid cyst it must be one in which air has 
got into the space between the adventitia and 
the laminated membrane or actually into the 
cyst itself. In the first event the appearances 
produced are those of a crescent of air, of regular 
outline, circumscribing the intact hydatid mem- 
branes (i.e., a ‘ perivesicular pneumocyst ’), or 
in the latter case the picture is of a cavity in the 
lung probably containing a fluid level. Now 
in this particular patient there was no clinical 
evidence that a cyst had ruptured and the lateral 
X-ray film was not typical of either of the condi- 
tions described above {,Fig. 393), and for these 
reasons the diagnosis of pulmonary tumour was 
preferred to that of hydatid disease. Subsequent 
events proved that this reasoning was correct 
and that the area of diminished density under 
discussion was, in fact, due to an area of necrosis 
in the tumour. 

The health of the patient was deteriorating rapidly 
and the sputum was now blood-stained. Dr. Bamforth 
examined several specimens of sputum, but was 


unable to find any malignant cells. It was at this 
stage that the patient volunteered the information 
that, whilst in the West Country, she had on one 
occasion, coughed up a dark-red object about the 
size of her forefinger.' Her doctor had recognized 
this object as a bronchial cast and had sent it to Exeter 
for examination. The report was blood-clot con- 
taining masses of malignant cells. Later on. Dr. 



Fig. 392 . — Case 5. Right lateral radiograph of the 
chest. In this view the opacity is not only lobular but 
there is an area of diminished density in the front. If this 
were a hydatid cyst it would be one in which air had become 
insinuated between the adventitia and the laminated mem- 
brane and in this case the area between the arrows and the 
mam bulk of the mass should be a perfect crescent like a 
new moon. It was upon this film that the diagnosis of 
tumour in the lung was made. 


Bamforth was able to examine this slide himself and 
to confirm the above diagnosis. The patient was 
then seen by one of us and transferred to Horton 
War Hospital for surgical treatment. 

On admission her condition was very poor, and, 
in addition to the state already described, she was 
irrational and most difficult to handle. A broncho- 
scopy was done (N. R. B.) on Aug. 17, 1943, under 
local anaesthesia and nothing abnormal was detected 
in the bronchial tree. There was no evidence of 
metastases. 

The fact that masses of groups of malignant 
cells had been found in the bronchial cast which 
the patient had expectorated and that, in spite 
of this, the main bronchial tree was normal is of 
considerable interest, for it has been alleged 
(Overholt) that malignant cells are only likely 
to be found in the sputum when the tumour is 
papilliferous and situated in close proximity to 
the Carina. The present case confirms the opinion 
of Dudgeon (1935), who devised the most satis- 
factory techmque for demonstrating malignant 
cells in the sputum, and others (Barrett, 1938 ; 
Gowar, 1943) that peripheral tumours as well 
as tumours situated in the main bronchial tree 
can shed malignant cells into the sputum. 
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On Aug. 24, a dissection pneumonectomy was 
performed (N. R. B.) under general anatsthesia given 
by Dr. AI. D. Nosworthy. A blood transfusion was 
set up as a preliminary to operation. The lung was 



days later, when the exhibition of sulphathiazole was 
stopped and the temperature and pulse immediately 
tell to normal. From this time onwards convales- 
cence was straightforward and the patient was able 
to get up at the end of the third week. Her general 
health, and especially her mental state, were better 
at this time tlian they had been for many months ; 
she stated that she ‘ almost felt a normal individual 
again . The pleural cavity was not aspirated after 
the second week because the effusion became absorbed 
spontaneously. 


It is easy to account for the complications 
described above when all the facts are told, but 
the cause was not appreciated at the time. The 
patient had been given an overdose of sulpha- 
thiazolc.^ It is arguable that prophylactic sul- 
phonamidcs should never have been given in 
this case as there was no reason to anucipate 
pleural suppuration, but, however this may be, 
there is no doubt that when these drugs are given 
the total dose (as well as the daily dose) should 
be recorded on the patient’s chart every day. 
This particular patient received 68 g., and it is 
interesting to note that rigors were a part of the 
clinical picture and that the volume of urine 
excreted was never low. 

The patient was discharged from the hospital on 
Oct. 12, and when seen one year later was in very 
good health. The pleural cavity was quite dry and the 
pneumothorax, on the operated side, had already 
diminished greatly in size. She had returned to her 


Fio. 393. — RadiORMph of a patient sufferinp from 
pulmonary hydatid disease. There ore three hjdatid cysts 
in the lunps • (i) In the riRht lower zone is on uncompli- 
cated simple cyst , (z) In the riRht upper zone a cyst with 
a perivesicular pneumocyst ; (3) In tlie left middle zone 
a cyst which has ruptured into a bronchus. These 
■ circular opacities ' should be compared with that which 
occurred in Case 

removed without difficulty and the bronchus occluded 
with interrupted stitches of thread ; the bronchial 
stump was covered with an intercostal muscle pedicle 
graft. At the conclusion of the operation the phrenic 
nerve was crushed and the pleural cavity closed 
without drainage. The pleura was free of adhesions 
and there were no metastases to be seen or felt in the 
mediastinum. After the patient had been turned 
on her back the intrapleural pressures were adjusted 
to a mean atmospheric, on the side of the operation, 
and the general condition was good. 

Next day a course of sulphathiazole was started, 
as a prophylactic measure against pleural infection, 
ond the patient’s temperature and pulse-rate were 
slightly raised. She then began to run a niggling 
temperature which was controlled by repeated 
aspirations of small quantities of bloody serum from 
the pleural cavity ; but on the whole her condition 
never gave rise to any anxiety until the eleventh post- 
operative day. At this time she developed a high 
swinging temperature, with occasional rigors ; the 
pulse-rate rose to between no and 120 and the outlook 
suddenly became very bad. It was at first assumed 
that infection had occurred in the pleura, but all 
specimens obtained by aspirations were sterile upon 
culture and specimens of the urine were also sterile 
upon culture. The output of urine was normal. 
The condition of the patient, which now resembled 
a state of septicaimia, rapidly deteriorated until three 



Fig. 394 . — Case 5. Photograph of the right lung, 
cut open to show the appearances of the tumour. 

work as a secretary. The pathological report upon 
the tumour (Fi^. 394) was as follows : “ The tumour 
is a mixed carcinoma and sarcoma of lung. The 
two types of tissue are closely mixed. The epithelial 
part in places produced tubes, or parts of tubes, lined 
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by multi-layered columnar epithelium resembling 
an immature bronchus. In places there are papillae 
covered by similar epithelium and having a delicate 
fibrous tissue core. There are a few scattered groups 
of small polygonal cells very like those seen in one 
form of adenoma of bronehus. The connective 
tissue part varies from sheets of closely packed 
round or oval nuclei with practically no cell outline 
or protoplasm, to spindle cells running in bands; 
some more mature cells are also present and these 
are producing fibre and gland cells. 

“ In many places the epithelial-lined tubes are 
surrounded or partly surrounded by connective-tissue 
cells very much like the arrangement in some embryo- 
mata of kidney. This arrangement and grouping 
also resembles the bronchial buds growing into the 
undifferentiated mesoderm in the developing lung 
of an embryo. 

“ It is possible that the tumour has developed 
from a part of lung which has remained dormant 
and undeveloped, or that the tumour is recapitulating 
its own life history.” 

This case has been recorded because the 
pathological findings are most unusual. 
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THE COMPLICATIONS OF ACQUIRED DIVERTICULOSIS 
OF THE JEJUNUM AND ILEUM 

By R. MILNES WALKER 

KOYAt HOSPITAL, WOLVERHAMPTON 


Acquired diverticulosis of the jejunum and ileum, 
which, until recently, was considered a patho- 
logical curiosity, has been shown, when careful 
observations have been made, to be not an exceed- 
ingly uncommon condition, and many surgeons 
and post-mortem pathologists will have come 
across examples during routine examinations of 
the small intestine. Up to the present time 
approximately 225 examples have been recorded 
in the literature, but this must represent only a 
very small fraction of their incidence ; Rosedale 
^d Lawrence (1936) found the condition 4 times 
m 300 autopsies when they undertook routine 
insufflation on the small intestine in situ in order 
to demonstrate the diverticula, while Rankin and 
Martin (1934) state that diverticulosis of the 
jejtmum or ileum was found at the Mayo Clinic 
3 tmes out of 956 radiographic examinations in 
which the small bowel was specially studied. 

Historical Note. — ^This note is inserted to correct 
M error wluch has crept into the literature, and has 
been reproduced in the majority of papers on this 
subject during the last twenty-five years — namely, 
that the first e.xample was described by Astley Cooper 
VOL. xxxii— NO. 128 


in 1844 ; this is manifestly an error, for this surgeon 
died in 1841, and reference to the first edition of his 
Anatomy and Surgical Treatment of Crural and 
Umbilical Hernia (p. 87), published in 1807, yields 
an account of his case, a man of about 50 years of 
age who died in the London Hospital of “ general 
dropsy ”, and had a “ diseased state of the liver ”. 
Astley Cooper’s original engraving gives such an 
accurate delineation of a typical example of diverti- 
culosis of the jejunum that I make no apology for 
reproducing it nearly a century and a half after its 
original appearance {Fig. 395). 

The pathology and aetiology of this condition 
have in recent years been investigated and fully 
discussed by Edwards (1939), Fraser (1933), and 
Butler (1933) in this country, and the literature 
reviewed by Gerster (1938) in America. The 
condition is an acquired one, and the diverticula 
are of the mucous membrane hernia type, and 
as a rule find their way through the muscular 
coat of the intestine at the points where the 
main arteries pierce the muscle ; they therefore 
occur almost exclusively on the ' mesenteric 
border, just to one or other side of the midline 
of the mesentery. The upper jejunum is the 

30 
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portion of small intestine which is most commonly 
affected, but cases arc on record in which the 
whole of the jejunum and part of the ileum were 
involved ; examples arc rare in which acquired 
diverticula arc found in the iicum alone, and in 
such cases they arc usually solitary; when the 

W ' I 



which has been carefully described by Edwards, 
and which may be so severe as to call for surgical 
treatrnent. This dyspepsia, though occurring in 
the minority of persons who have jejunal diverti 
culosis, must be considered a symptom of th 
primary condiuon and not the result of complica 
tions, as at operation on such patients no evidenc 
of any secondary changes can be found. I hav 
met with a single example of such an uncom 
plicated case without symptoms, in a man of 5' 
who was undergoing an operation for pylori 
stenosis ; in the upper loop of jejunum were fivi 
diverticula, all on the mesenteric border, am 
within a few centimetres of each other ; fou 
were small, not more than i cm. in diameter 
but the fifth had a diameter of 2 cm. 

The complications to which jejunal and ilea 
diverticula may give rise arc ; — 

1. Acute diverticulitis, causing : — 

а. General peritonitis. 

б. Localized abscess. 

c. Adhesions. 

d. Acute intestinal obstruction. 

These complications may or may not be 

associated with an actual perforadon. 

2. Concredon formadon, which may cause 

intestinal obstruedon. 

3. Haemorrhage. 

4. Traumatic rupture. 

5. Volvulus. 

I. ACUTE DIVERTICULITIS 


Vic. 395. — The first dramriR of n specimen from a case 
of divcfticulosis of the iciunum, reproduced froTn Asticy 
Cooper's Auarroty and Surgical Treatment of Crural and 
Umhhcal lierniot 1807. 

upper jejunum is involved, the diverticula are 
almost always multiple, and the number may 
run into hundreds. In the jejunum they grow 
to a large size, up to 3 in. in diameter ; dicy 
have thin walls, and wide orifices by which they 
communicate with the lumen of the intesdne ; 
when they are found in the ileum, and pardcu- 
larly in its lower portion, they approximate more 
closely in appearance to the false diverticula 
which are so common in the colon, being small 
in size, and having a narrow communicadon 
with the intestinal lumen. Like diverticulosis 
of the large intestine this is a disease of later 
adult life, and not many examples have been 
recorded under the age of 40 ; it also resembles 
the condition when found in the colon, in that 
the majority of cases give rise to no symptoms, 
and are only found incidentally at autopsy, or on 
radiological examination of the alimentary tract 
for some other condition ; it must be borne in 
mind, however, that very often no abnormal 
radiological appearances are produced, even when 
special rnethods are adopted to demonstrate the 
upper jejunmn, so that a negative examination 
is of no value in excluding the condition. Some 
patients suffer from a flatulent t5T5e of dyspepsia, 


This is the most frequent complication, but 
the rarity of complications in pneral is empha- 
sized by the fact that acute diverticulitis of the 
small intestine, after exclusion of congenital 
diverticula, has only been recorded 19 times, 
though 3 further examples are given below. 

CASE REPORTS 

Case I. — M. W., a married woman of 32, was 
admitted to the Royal Hospital, Wolverhampton, on 
Oct. to, 1931, with a history of vomiting and colicky 
upper abdominal pain of 24 hours’ duration ; no 
fa:ces or flatus had been passed after the onset of the 
pain, and there was no history of any previous 
abdominal symptoms. Her temperature was 701-4°, 
pulse-rate 132, and respirations 26, and the tongue 
was dry ; she was tender and rigid in the left upper 
quadrant of the abdomen, but no tumour was pal- 
pable ; a diagnosis of small-intestine obstruction 
was made, and laparotomy carrftd out. 

At Operation, — No free fluid was present; 
most of the small intestine was collapsed and empt}’, 
but the upper loop of jejunum was distended, and 
about 30 cm. from the duodenojejunal flexure was 
an inflamed intramesenteric diverticulum 2 cm. in 
diameter, causing considerable oedema of the adjacent 
mesentery, and so much oedema of the wall of the 
jejunum that the latter was completely obstructed 
at this point ; as no other diverticula were observed, 
the inflamed area was excised, including 12 cm. of 
jejunum, and eild-to-end anastomosis carried out. 

Progress. — The patient made an imeventful 
recovery. She was seen again in December, 1941, 
ten years after her operation ; she had had no fur- 
ther abdominal symptoms, and was in excellent 
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healths radiological examination then showed no 
evidence of diverticula in the small intestine, though 
she was examined expressly with this in view. 

The Specimen.— The diveruculum had a wide 
communication with the intestine j it was maiidy 
occupied by gas, but contained a htde pus; the 
mucous membrane was so necrotic as to be unrecog- 
nizable to the naked eye, but there was no perforation 



Fig. 396 . — Case I. Low-power view of a section 
through the wall of the diverticulum. Note the absence 
of a muscular coat, the necrosis of the mucous membrane, 
a trace of muscularis mucosae, and intense infiltration of 
the submucosa and of the mesenteric fat by polymorpho- 
nuclear leucocytes. 

either into the mesentery or the peritoneum. Micro- 
scopical examination showed a lining of necrotic 
jejunal mucous membrane, no evidence of the presence 
of a muscular coat, but intense polymorphonuclear 
inflammatory reaction in the adjacent mesentery 
(Fig. 396^ 

Case 2. — L. R., a married woman of 62, was sent 
into the Royal Hospital, Wolverhampton, on Nov. 
I, 1943. She stated that she had been in good health 
until two days before, when she developed a pain 
across the upper abdomen, going through to the back, 
and later settling on the right side ; she had vomited 
at the time of the onset of the attack, but not subse- 
quently, and her .bowels had moved the day before 
admission. In view of the findings it is noteworthy 
that she confessed to no previous abdominal sym- 
ptoms. She was an exceedingly stout woman, with 
a temperature of 98-8° and pulse-rate of no. Cardiac 
examination was negative. She was tender in the 
right upper and lower and the left lower quadrants 
of the abdomen, the maximum tenderness being to 
the right of the umbilicus. 

At Operation. — Laparotomy, which was carried 
out through a right paramedian incision, revealed no 
free fluid. The appendix was thickened and adher- 
ent to the adjacent csecum ; the gall-bladder felt 
normal ; at this time a mass was felt among the loops 
of upper jejunum, and on separating these an abscess 
was opened containing about 5 oz. of thick odourless 
pus ; diverticula were then observed along the 
mesenteric border of the gut, so after the pus was 
evacuated the jejunum was examined more closely ; 
7 cm. below the duodenojejunal flexure, the jejunum 
first formed the wall of the abscess, and it was 


cedematous from here downwards ; the highest 
diverticulum was 15 cm. ficom the flexure, below 
which they were numerous on both sides of the 
mesenteric border for a distance of 45 cm., but there 
was no inflammatory swelling in relation to the lower 
diverticula. At a point 30 cm. from the flexure was 
the largest diverticulum, 5-0 cm. in diameter, and 
immediately below this was a solid mass extending 
into the mesentery, which showed the most pro- 
nounced inflammation in this area. At the time it 
was thought that the condition was comphcated by 
a malignant growth, but subsequent examination of 
tile specimen showed this to be incorrect. The 
affected length of jejunum was excised, with end- 
to-end anastomosis, and after the abscess cavity had 
been sprayed with sulphanilamide powder the 
wound was closed, with provision for drainage. 

At first the patient made good progress, but she 
died suddenly on the third day after operation. 
Autopsy showed the site of anastomosis to bg covered 
with fibrin, but no peritonitis, and no re-accumulation 
of pus at the site of the abscess ; examination of her 
heart, however, revealed coronary thrombosis and myo- 
carditis, which was established as the cause of death. 

The Specimen (Figs. 397, 398 )- — The specimen 
consists of 75 cm. of jejunum ; throughout most of 
its length are diverticula on either side of the mesen- 
teric border, but the mesenteric fat masks the smaller 
ones which are only demonstrable from inside the 
lumen ; just above the centre of the specimen there 
is a firm swelling in the- mesentery, extending from 
the wall of the jejunum in the region of one of the 
larger diverticula, while most of the surrounding 
mesentery and the whole thickness of the intestinal 
wall in this area are cedematous. On examination 
of the lumen, there are 41 diverticula varying in size 
from a pea to 5 cm. in diameter, and their paired 
arrangement on each side of the mesentetic attach- 
ment is clearly seen. They all have jvide mouths. 



Fig. 397 . — Case 2. Portion of the specimen laid open 
along the aniimesenteric border, showing towards the 
left a pair of diverticula, one on each side of the mesen- 
teric border ; in the centre two such diverticula have fused 
into one larger one. 


and none of them contains fascal contents ; it is note- 
worthy that none of the diverticula related to the 
inflammatory mass outside the intestine show any 
ulceration or gross inflammation of the mucous 
membrane lining them, and in this respect the case 
resembles that recorded by Buffer (No. 7 belozv) ; there 
is no sign of necrosis or perforation. Ivlicorscopical 
examination of the mass showed it to be entirely 
inflammatory, the connective tissue being infiltrated 
by polymorphonuclear cells, and the wall of the 
abscess lined by granulation tissue. From the 
chmcal standpoint it is interesting that this patient 
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complained of no symptoms until 48 hours before 
her operation, yet at the time she had a well walled-off 
intrapcritoncal abscess of considerable size, and it 
seems incredible that this should have formed in so short 
a time without giving rise to spreading peritonitis. 


adjacent mesentery, but this swelling was sharplj 
defined, and its firm consistence suggested the pres- 
ence of a tumour. In the root of the mesenterj' 
corresponding to this loop, but separated from the 
•nflamed area by apparently healthy mesentery, was 



r«!on Note area of inflammattott of the mesentery, where 
F.g. 398.-Ce,r =. The ?§'part of the wall of the abscess. 


the latter 1 

Case z —This example falls into a rather different 
cateeorv in that the diverticulum was situated m 
thefovver ileum, but reasons "em- 

concluding that it also is an acquired mucous mem 

brane hernia type of diverticulum. consultation 

A married woman of 53 vvas seen »n consuuauori 

with Dr. A. V. Russell on April 27, 1938 > 
plained of abdominal pain for 36 hours, j 

^fter the onset of the attack; the was a fost 

'^^*At"o^peStion.— A little free fluid was present 
m the peritoneal cavity ; the appendix, which was 
adherent but not acutely inflamed, was removed , 
the lowest loop of ileum, from 7-5 cm. to 15 c^ 
ftom the ileocaecal valve, was cedematous and covered 
w°th fibrin; the tedema spread some way into the 


, ,m,u cidfirf srsSto 

round the node to suggest ‘i®“°”ised and end-to 

after her operaP° ’ . ^ barium meal showe< 

abdominal aitty in the small intestine, 

no evidence of abnormality m consists of U ® 
The Specimen (,FiS- 399)- , When opene 

of the ileum and adjacent "dist^ 

along the antirnesenteric b jd^^’ ^ diverticulun 

end was seen th ™a^^^ _ section through d 

F°l%e‘lay«s^Tfh/- 
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but a lining of granulation tissue, with no trace of 
mucosa now remaining. 

Comment.— Some doubt may be expressed 
as to whether this is a true mucous membrane 
pulsion hernia, similar in aetiology to those 
found in the jejunum and colon. In appearance 
it bears a very close resemblance to diverticula 



Fig. 399- — Ca:c 3. The portion of ileum resected. 
The diverticulum has been laid open, and a glass rod 
inserted through the orifice by which the diverticulum 
communicated with the lumen of the intestine. Note 
the inflammation around the orifice, and oedema of the 
surrounding mucous membrane. 

of the colon, and there is every reason to believe 
that, as the consistency of the contents of the 
small intestine change in passing downwards, 
so the type and complications of these diverticula 
will approximate to those found in the large 
intestine. 

Cases in the Literature 
The previously recorded cases of diverti- 
culitis in the small intestine, excluding the 
duodenum, are so diverse in their manifestations, 
that it is thought necessary to give a summary 
of all these 19 examples. 

r. Gordinier and Sampson (1906). — F., 45. 
Acute inflammatory attack treated conservatively ; 
operation 2^ months later j 13 diverticula present 
lower jejunum or upper ileum, one having its base 
occluded forming a cyst ; scarring caused subacute 
obstruction. Cyst excised and adhesions freed. 
Recovery. 

2. Christie (1922). — ^F., 48. Acute attack treated 

j operation 14 days later ; perforation 
at rundus of jejunal diverticulum 9 in. from duodeno- 
jejunal flexure, on antimesenteric border, was sealed 
by omentum ; excision of diverticulum and lateral 
anastomosis. Recovery. 

3. ^ACKstAN (1926). — M., 75. Acute attack ; 
two inflamed jejunal diverticula found ; resection 
6 in. of jejunum. Died. 


4. Simons (1928).— M., 57 - Acute attack of 
abdominal pain; 2 ft. of jejimum distended and 
cyanotic, and containing diverticula ; no peritonitis 
or perforation. No resection undertaken ; recovery. 

5. Goinard and Courrier (1929).— F., 61. 
Signs of intestinal obstruction ; at operation acutely 
inflamed jejunal diverticula ; no resection ; death. 
At autopsy, diverticula found to contain ova of 
Strongyloides mtestinalis. 

6 . Fraser (1933). — F., 30. Operation on third 
day of acute attack; many diverticula in upper 
jejunum, one being acutely inflamed and perforated ; 
the inflammation caused kinking of the intestine and 
obstruction. Resection 4 ft. of jejunum. Recovery. 

7. Butler (1933). — F., 72. Operation first day 
of attack ; acute inflammation at the base of a jejunal 
diverticulum, the inflammation being most marked 
on the peritoneal surface, and the mucous membrane 
showing only slight evidence of inflammation ; 
resection of 2 ft. Recovery. 

8. Butler (1933). — M., 56. Operation 12 hours 
after onset of acute attack; i ft. of upper jejunum 
inflamed, five diverticula present, one of which had 
perforated. Resection; death from paralytic heus. 

9. Butler (1933). — M., 64. Laparotomy on 
second day of attack ; peritonitis, upper 18 in. of 
jejunum inflamed, but diverticula extended for 
several feet beyond. No perforation ; pus evacuated 
and wound closed ; recovery. 

10. Butler (1933). — F., 72. Operation 36 hours 
after onset ; one of seven diverticula in upper jejunum 
had a perforation at its base with local abscess, and 
inflammation of the mesentery. Resection ; died- 
from uramia, 

11. Flynn (1933). — M., 49. Acute abdominal 
symptoms for 36 hours ; previous acute attack eight 
weeks before. Perforated diverticulum 15 cm. 
below duodenojejunal flexure. Resection 45 cm. 
containing diverticula ; recovery. 

12. Van Noort (1935). — F., 31. Two days’ 
history; two diverticula present, one inflamed and 
covered with fibrin “ threatening to perforate ”. 
Resection ; recovery. 

13. Gerster (1938). — M., 51. Operation 1 1 hours 
after onset ; diffuse peritonitis ; nine diverticula in 
upper jejunum, the lowest inflamed and covered with 
fibrin, but not perforated. Drainage ; died of uraemia. 

14. Hubeney and Pollack (1938). — F., 63. 
Acute inflammatory attack treated conservatively; 
multiple fluid levels demonstrated radiologically ; 
operation 17 days later revealed diverticula from 2 to 15 
cm. diameter, throughout the small intestine ; one in 
left lower quadrant was adherent to an adjacent loop 
of small intestine causing partial obstruction; the 
adhesion was freed, but no resection undertaken ; 
the patient died three months later, but cause of 
death was not ascertained. 

15. Larson (1938). — F., 57. Acute attack treated 
conservatively at first, but showed no signs of sub- 
siding, so operation undertaken ; diverticula were 
present from 8 in. to 55 in. from the duodenojejunal 
flexure ; 55 in. containing 64 diverticula resected ; 
recovery. The wall of the gut is described as thick- 
ened and oedematous, the inflammation not being 
confined to particular diverticula ; microscopically, 
a few areas showed round-celled infiltration. 

16. Edwards (1939). — M., 53. Acute inflamma- 
tory attack ; operation revealed a single diverticulum 
about the middle of the small intestine, which was 
acutely inflamed, the mucous membrane having 
sloughed, and the lumen occupied by pus. Resection 
and complete recovery. 
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17. Dodson (1941). — F., 62. Operation seven 
days after onset of attack ; abscess round a perforated 
diverticulum had ruptured into the general peritoneal 
cavity ; the operative procedure is not given, but 
recovery took place, the patient eventually succumb- 
ing to coronary thrombosis seven years later. 

18. Koletsky (1941). — M., 50. Acute inflam- 
mation of a diverticulum of the ileum 1-5 cm. from the 
ileoc.Tcal valve with perforation and a localized 
abscess ; the abscess was drained, but the patient 
died ; numerous diverticula were also present in 
the ca:cum and ascending colon. 

19. Ovens (1943). — F., 59. General peritonitis 
due to inflamed but not perforated jejunal diverticulum. 
Upper 8 ft. of jejunum contained diverticula. Resec- 
tion 8 in., including the inflamed diverticulum ; 
recovery. 

It will be seen tliat there is a strong tendency 
to perforation, which is surprising in view of the 
wide drainage which is usually available into the 
lumen of the intestine ; when perforation does 
not take place, there is a risk of spreading peri- 
tonitis, which may become generalized, or may 
localize with abscess formation. In the latter 
case, adhesions may form which sometimes cause 
intestinal obstruction subsequently. As in the 
first case here reported, the symptoms of the 
acute attack may be mainly those of acute 
intestinal obstruction, the inflammatory oedema 
of the wall of the intestine being sufficient to bring 
this about. Often the inflammation is confined 
to a single diverticulum and its immediate neigh- 
bourhood, but Cases 4, 9, and 15 are instances 
of a more diffuse inflammation where several 
inches of the intestine arc involved with equal 
intensity tliroughout this length. 

In all the above cases e.xccpt Case 18, and 
perhaps Cases I'and 16, it was the jejunum which 
was the site of the diverticula. Edwards expresses 
some doubt about the nature of his case, arid 
considers that it may have a congenital origin 
for the following reasons : (i) Its situation, 

probably lower jejunum or upper ileum ; (2) 
It had a thin muscular coat at the fundus j (3) 
It communicated with the lumen of the intestine 
by a very narrow opening ; and (4) It stood a 
little way from the wall of the intestine. In 
spite of the doubt of its origin it is included in 
the above table, as from the clinical standpoint 
it falls into this group of acute diverticulitis. It 
is in comparison with this that a critical study 
of the present writer’s Case 3 is made, as super- 
ficially the two have a close resemblance ; in 
both the diverticulum was situated lower down 
the bowel than is usual, and both communicated 
with the lumen by a narrow orifice ; the absence 
of a muscular coat, and its similarity to acquired 
diverticula as they occur in the adjacent ascending 
colon convince the writer that the case here 
described is a mucous membrane hernia type of 
diverticulum. 

The only other example of a diverticulum of 
the ileum becoming inflamed is Case 18. Here 
the data are incomplete as the report does not 
give the relation of the diverticulum, which was 


1-5 cm. from the ilcoca:cal valve, to the mesenterj-, 
and it was too necrotic to identify the layers of 
its wall ; clinically it falls into line with the 
other cases of the group, and emphasizes that tht 
nearer the colon is approached, so the diverticula 
approximate pathologically to those found in the 
colon. 

Acute divcrticuliris is therefore the most 
common complication of diverticulosis of the 
jcjuno-ileum ; there is a strong tendency for it to 
give rise to spreading peritonitis ; and, though 
the diagnosis is unlikely to be made before 
operation, surgical intervention is urgently called 
for, and resection of the affected portion of the 
intestine is the treatment of choice. Note b 
made of the fact that peritonitis and inflammauo: 
in the mesentery may occur without any gro' 
changes in the lining of the diverticulum. 

A case is recorded (Dodson, 1941) in whici 
acute intestinal obstruction was caused by 2 
band running from a solitary diverticulum 
16 in. below the duodenojejunal flexure to the 
mesentery ; there was a previous history of 
dyspeptic symptoms for three months, but no 
evidence of an acute attack. Excision of 
diverticulum was carried out and recovery with 
relief of dyspeptic symptoms followed. 

Before passing on to the other complications, 
a case recorded by Verster (1941) deserves 
mention as it presents many unusual features: 
The patient was a girl of 21, who had had sym- 
ptoms since the age of 8 ; she was very emaciated, 
and had visible peristalsis ; the upper 4I ft. of 
jejunum containing 20 diverticula were removed, 
and three adhesions, presumably the cause 0. 
the obstructive symptoms, were divided; it is 
doubtful whether the diverticula were in any way 
the cause of her symptoms, which may have been 
entirely due to the adhesions, but the possibility 
that the partial obstruction tras a contributory 
factor in the development of the divertic^a, a 
suggestion originally put forward by Astiey 
Cooper, cannot be excluded; their presence at 
this age, however, is unique. 


2. CONCRETION FORMATION 
Four examples of this compfication are on 
ecord in addition to the Case 3 described above, 
rSch both diverticulum and concretion were 
mall ; in three of these cases acute intestmal 
ibstrucuon supervened. 

I Christ (i932).-Man, 60. Obstruedon of the 

, U . „ ^rinVrprion 6x4x3 cm. displaced from 
7 e^na^ diverticulum. Removal of the concredon 

nd rero^T^y^ (1924)- — ^Man, 73. Concredon, dze 
f -1 wXut in a jejunal diverticulum, causing pama* 
LtrS by its encroachment on the lumen of the 
it«dne ; excision of concredon, and recovery. 

rTERRY and Mugler (1921).— Female, 59 - 
’oncredon from a diverdculum causing obsmicuon 
V filing the lumen of the jejunum ; the concretio 
L broken up without opening the intestine, and it 
•agments subsequently passed per rectum, sn 
N:overed. 
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4. Renaud (1921).— Female, 62. When operating 
for a pyloric ulcer multiple jejunal diverticula were 
observed, and the largest, described as being the si2e 
of a nut, 4 cm. from the duodenojejunal flexure, and 
containing a concretion, was excised. The concre- 
tion was of soft consistence. 

It is noted that in no case of jejunal ^verti- 
culitis has a concretion been found in the 
diverticulum, suggesting that such concretions 
do not predispose to inflammation ; this state- 
ment is probably not equally true of the ileum. 
The fact that concretions large enough to obsmict 
the bowel can emerge from jejunal diverticula 
is consistent with the anatomy of such diverticula 
which usually have wide necks, but it is not so 
easy to explain the force which causes them to be 
extruded from the diverticula, as the latter as a 
rule have no muscular coat in their walls except 
a very attenuated muscularis mucoste. 

3. HEMORRHAGE 

Sudden severe hffimorrhage may occur from 
a jejunal diverticulum, as may arise from diverti- 
ciiia in certain other situations, e.g., the bladder. 
Examples have been recorded by ; — 

1. Braithwaite (1923-4). — Man, 54. Five pints 
of blood were vomited on one occasion; he had 
other symptoms, and at operation multiple jejunal 
diverticula were found. 

2. Guthrie and Hughes (1937). — Man. 54. 
Several large hsmorrhages which required a blood 
transfusion; diarrhoea, and passage of mucus were 
the only other symptoms ; resection of 19 in. of 
upper jejunum containing 22 diverticula. 

3. Tengwalu (1931). — Female, 49. Hemorrhage 
was the chief symptom; resection of 50 cm. of 
jejunum containing multiple diverticula. 

The blood may be vomited as in the first 
example, or passed by the rectum as in the last two. 

4. TRAUMATIC RUPTURE 

The only example of this comphcation is 
recorded by Butler (1937). 

This case was a man of 41, who had been kicked 
in the abdomen by a cart mare four hours before the 
operation was undertaken. A ruptured jejimal 
diverticulum with pouting mucous membrane was 
found and sumred, two other diverticula being noted ; 
he died 10 hours later, and at the autopsy a second 
perforated diverticulum immediately distal to the 
duodenojejunal flexure was found. 

5. VOLVULUS 

Volvulus in association with diverticula of the 
small intestine has been described twice : — 

1. Godard, Bourdiae, and Zourekatis (1932). — 
F., 39. Operation for acute intestinal obstruction, 
f ® volvulus of an upper loop of jejunum was 
lound. Reduction and resection of 28 in. of jejunum 
containing all diverticula then present. Five years 
later there was epigastric pain, and radiography and 
l^Motomy revealed new diverticula in upper 3 ft. 
of jejunum ; further resection and recovery. 

2. Stwen (i934)._.m.^ Attacks of colic, 
constipanon, and vomiting for three years ; barium 
meal precipitated acute intestinal obstruction ; diverti- 
cula were found to be present throughout the jejunum 


and ileum. Volvulus was caused by the interlocking 
of a diverticulum of the ileum the size of a hen’s egg, 
with a similar sized diverticulum high up in the 
jejunum. Their twisted necks formed a band over 
which another loop of small intestine was kinked and 
formed the volvulus. The organs were tmtwisted, 
but no resection performed, and recovery took place. 

The precise mechaoism by which the volvulus 
was formed in the fiirst place is not given, but the 
train of circumstances which produced it in the 
second example must verily have been a chapter 
of accidents. 

The possibility of malignancy as a complica- 
tion has not been mentioned ; there is only one 
example in which the two conditions coexisted, 
reported by Edwards (1939), and in this Mse 
it is not certain that the tumour which was situ- 
ated at the margin of a diverticulum was the 
primary malignant growth. The evidence is 
not siiffident to justify any assumption that 
diverticulosis of the small intestine predisposes 
to carcinoma. 

Miss Barclay-Smith kindly undertook the 
illustration of the specimens, and I take this 
opportunity of expressing my gratitude to her. 
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CONSERVATION OF THE METACARPUS BY SKIN 
AND BONE GRAFTING IN THREE PATIENTS 


By Suhgkon- Co.mmandkr P. B. MORONEV, R.N.V.R. 


These three patients afforded opportunity to 
conserve a metacarpus as an entity conferring 
some enlargement of residual function in hands 


control of sepsis, and discounts bony recon- 
struction technically easier than restoration of 
integument after extensive loss. 



Pio. 400 .— I. DcRlovinp by avuWon. Palmar mirrored the 
dorsal defect (in^ei). Innat appearance of femoral flap. 


threatened by hemi- or sub-total amputation 
following severe injury. The functional desider- 
ata of length, breadth, strength, and mobility 
are well illustrated in the instance of a bricklayer, 
quoted by Griffiths (1935), who continued 
his avocation for twenty-eight years after 
the loss in one hand of all digits except 
the thumb. After injury by the familiar 
mechanisms of avulsion, crushing, or 
burning, the critical reparable deficiency 
is integument, and on its restoration most 
attention has been focused. From the 
literature it is not readily apparent that 
bone-grafting may be complementary to 
skin-grafting in the attainment of these 
limited objectives ; for no ease of trau- 
matic metacarpal pseudo-arthrosis could 
be discovered in two decades subsequent 
to 1919. During the last war it was fre- 
quent, an incidence of 30 per cent in three 
hundred war fractures of the metacarpus 
being given by Saxl (1915). The inference 
must be that bone defects of the meta- 
carpals are exclusively due to projectiles. 

For the treatment of “ les grand broiments 
du squelette metacarpien ” Tuffier ad- 
vised high amputation in the neighbour- 
hood of the carpus. Routine execution of this 
teaching must frequently sacrifice viable tissue, 
does not take account of chemotherapeutic 


CASE REPORTS 

Casc^ I. — Dcglov'ing by avulsion- 
immediate femoral skin-flap. — On 
Dec. It, 1936, N. A., a printer, was 
admitted to hospital two hours after injur- 
ing his right hand in the press. The mid, 
ring, and little fingers had been avulsed 
while the stumps with the metacarpus, 
back and front, from the level of the ulnar 
styloid to the root of the index finger, were 
denuded of integument. On the palmar 
surface separation was in the plane of the 
palmar fascia, while in the dorsum tendon 
and bone were exposed. The dorsal defect 
is shown in Fig. 400, inset. In the hand 
the total skin defect measured approxi- 
mately ir sq. in. and was of semicircular 
shape on a diameter passing through the 
metacarpal heads, centering on that of the 
fifth. The wound was macroscopically 
clean and immediate restoration of the 
integument appeared to be indicated. 

Operation, performed four hours after 
injury, included a conservative surface 
debridement and disarticulation of mid 
and ring finger stumps, sewing the tendons over the 
metacarpal heads. The stump of the little finger was 
retained for inclusion in a lateral femoral flap, which 
was next fashioned and sewm to the dorsal defect. 



A B 

Fig 40t— Cates. A, Laundry roller gangrene 31 days after injury, 
B," inferior epigastric flap used to maintain length of metacarpus. 


This flap hinged posteriorly and wrapped round the 
hypothenar eminence for i in. There remained a 
triangular area of the central palm and the donor area 
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to which Thiersch grafts on perforated oiled silk were 
applied and moist wool moulded over them. Pronatmg 
the hand into contact with the thigh enabled light pres- 
sure applied through further dressings on the dorsum 
to be maintained on the three planes of grafts. There 
was no local or general flare, but only a portion of the 
free grafts took and on the forty-third day these 
were repeated. The hinge of the pedicle was not 
detached until the Uventy-ninth day. Nine weeks 
after admission he was discharged with a healed hand. 

FoUowing-up, lidgation delayed re-employment, 
but on returning to his previous trade the loss of the 


hence disarticulation was not considered adequate. 
Utilizing a long palmar flap of viable skin from the 
little finger and a single hinged abdominal flap, the 
defect in integument was closed. About a third of 
the little finger flap sloughed and was excised; the 
hinge of the pedicle was detached on the thirteenth 
day and the donor area approximated. There was 
a temperature of 100° for three days, for which 10,000 
units of anti-gas-gangrene serum and sulphanilamide 
were given. Local reaction was slight. He was 
repatriated three months after admission and the 
appearance at that time is shown in Fig. 401, B. 



ABC 

Fig. 402. — Case 3. A, Pseudo-arthrosis ot third, fourth, and fifth metacarpals, five months after injury by shell 
fragment; B, Albee bone-grafts; C, Consolidation and remodelling 16 months after operation. 


fingers impaired dexterity and he finally became an 
insurance agent. The appearance of the hand a 
year after injury is shown in Fig. 400. Although 
cosmetically the free grafted area is inferior, no func- 
tional troubles have ensued up to seven years. An 
excellent caligraphy due to the stabilizing function 
of the ulnar border of the hand, better power, and 
an enhanced cosmetic result vis-a-vis hemi-amputation 
perhaps justified hazards nowadays reduced by the 
advent of chemotherapy. 

The femoral donor area was chosen in order to 
secure counter-pressure for free grafts necessary for 
immediate closure of the semicircular defect present 
on both surfaces of the hand. 

Case 2. — ^Laundry roller gangrene — late ab- 
dominal flap. — An American merchant sailor, 
N. A. caught his right hand between steam-heated 
laundry rollers. Six days later he was admitted to 
an R.N. hospital on Dec. 12, 1941. Four fingers 
and half a thumb were mummified, but moist super- 
taal scalds were present on the palmar eminences. 
These were treated with triple dye until healed. A 
line of demarcation was present on admission, half 
^ tiehind the metacarpal heads, and during the 
twenty-five days prior to operation dorsal integument 
retracted farther, to leave a granulating area which 
< remained healAy {Fig. 401, A). 

At operation (performed without tourniquet), 
bone section was made at the level of the line of 
C superficial demarcation. Cartilage on the metacarpal 
V heads was soft and degenerate with early eburnation, 
f' 


Comment. — ^Pressure combined with scalding 
probably determined mass gangrene at the same level 
in all tissues. Scalding by contact with one roller 
inflicted only minor damage in the proximal palm, 
although the duration of such contact may have been 
only momentary. 

Case 3, — Pseudo-arthrosis of 3 rd, 4 th, Sth 
metacarpals due to shell fragment — treated by 
triple Albee bone-graft, — R. S. sustained by enemy 
action (shell fragment) a dorsal wound of the left 
hand causing i sq. in. loss of integument and gross 
comminution with loss of substance in the inner 
three metacarpals. There was no exit wound. He 
was admitted eight days after injury to an R.N. 
hospital. The interphalangeal joints of the affected 
fingers retained some active movement, but active 
extension at the knuckles was lost owing to solution 
of the extensor tendons. There was no gross infection 
at any time. 

The skin wound healed under plaster, which was 
maintained for three months without traction in 
order to retain mobility in the distal joints. Retrac- 
tion of the knuckles had increased during this period 
and the fracture remained ununited clinically and 
radiologically. For a further t%vo months wax baths 
and exercises were given without ‘ flare.’ His dis- 
ability had then two main components ; impaired 
function of three fingers due to stiffness at the 
knuckles ; and weakness and pain in the hand, which 
was almost flail, preventing him lifting light articles. 
It was decided to do a triple Albee bone-graft for 
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the metacarpal pseudo-arthrosis, which was performed 
through two incisions. The non-union in the mid, 
third, metacarpal was a fibrous one between two 
half-thickness fragments. To these, without exposure 
or curettage of the ends a graft was applied. In 
the case of the fourth and fifth scar tissue was excised 
and V-shaped slots prepared to receive grafts cut 
over length in order to add bone to the gap and provide 
fixation by distraction after seating the donor bone. 
There was only slight post-operative reaction. 

After twelve weeks of fixation in plaster clown to 
the proximal intcrphalangcal joints, union was strong. 
At a subsequent operation the dorsal scar was excised 
and an intermediate thickness skin-graft applied. 
Six months after bone-grafting, eleven after injury, 
he was di -k.--.-,’ ' t ' k— ited duties. Serial radio- 
graphs <.■■ ■ ■ ; ■ the bone defect, the shape 

of the grafts, and final consolidation with remodelling. 

DISCUSSION 

The size of the hand is threatened mainly by 
loss of integument counselling high amputadon 
and its early restoration is essential to conserva- 
tion {Meindoe, 1943 ; Brown, 1938). The 
magnitude of the initial deprivation eliminated 
complicated glove-flap repair (Colt, 1927 > 
O’Connor, 1936) and choice of technique rests 
between free and single-hinged pedicle grafting. 
For defects exceeding 1-5 sq. cm. free transplants 
were reported in the primary treatment of a 
large series of 207 cases by the Russian, Gofren 
(1937)- For permanent repair, a pcdicled_ flap 
is favoured by most British and American writers, 
particularly in avascular or functionally important 
areas. 

Large central bone defects undermine the 
stadc strength of tiic hand and by Albce tech- 
nique this may be restored. Medullary blood- 
supply reinforced by a cortical one via the 
interosseous musculature and two major palmar 
anastomoses provide a site favourable to a 

Mobility of the metacarpus is less readily 
achieved and is dependent upon the extent of 


soft-tissue damage, the absence of sepsis, and the 
time interval elapsing after injury and grafting; 
when absence of damage to flexor tendon; 
envisages the greater funcdonal objective ol 
useful digital function, the advantage of earlj 
bone-grafting may perhaps be mooted. Manj 
months of prolonged traction on fingers or doufalf 
skeletal transfixion of the metacarpal fragment; 
to prevent retraction of the knuckles are likelj 
to induce stiffness, and late bone-grafting, stil 
necessary to bridge gaps, cannot aspire to mon 
than restoration of static strength of the hand 

SUMMARY 

1. The intrinsic functional value of thi 
metacarpus and methods employed to conservi 
it after severe injury in three cases are described 

2. In the metacarpus the suggestion is mad' 
that early bone-grafting would enhance dr 
functional end-result in suitable cases. 

For permission to publish two of these case: 
I am grateful to the Medical Director-Genera 
of the Navy, and to Surgeon Rear-Admiral 
R. F. P. Cory and H. M. Whelan and Mr. S. N 
Taylor I wish to express my thanks for facilidei 
so kindly granted. 
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OSTEOMYELITIS OF THE CLAVICLE 


Bv TINA GRAY 

LATE HALL TUTORIAL FELLOW, UNIVERSITY OF GLASGOW 


Osteomyelitis of the clavicle is a sufficiently 
rare condition to warrant recording the following 
case, which has also the unusual feature of practi- 
cally complete regeneration of the clavicle from the 
periosteum after removal of the diseased bone. 

CASE REPORT 

A. R.j a delicate looking little boy of 12, was 
admitted to the Glasgow Royal Infirmary on May 
22, 1943. He had first attended the Out-patient 
Department on May 8 complaining of pain and slight 
swelling over the left clavicle after a tumble while 
playing leap-frog. A fracture was suspected, but a 
radiograph showed a normal clavicle. 

At that time there were no constitutional disturb- 
ance, no reddening of the skin, nor raising of the 


ocal temperature, but on his second visit obvious 
ipns of abscess formation were present. It was 
mened and pus evacuated. The radiograph taken 
hat day showed weU-marked destruction of the 
icromial third of the clavicle (F/g. 403, I). 

He remained under the care of his own dortor, 
vith instructions to report a week later. His condi 
Ln had deteriorated by then and he vvas admitted to 
he wards, when I saw him for the first ume. He 
poked ill, his temperature was raised, the area over 
he clavicle was swoUen, red, fluctuant, and pamful f" 
ouch with only a little pus coming from the mcision. 
° He w“ taken into the theatte and under gas 

ixvgen aniBsthesia the incision was enlarged. 

ixygcii O er»,.r,al PnH of the claVlClc pIO- 


uded trom tne opciuug aiuog --- 

jle to lift the whole bone from its bed as if it had oe 
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Fig 403 — Radiographs showing. I, The condition before operation; Some days afterwards 
3, 4, Two stages of regeneration. 



a foreign body i,Fig. 404I, leaving a pus-fiUed, clavicle- 
shaped cavity lined with congested velvety granulations. 
The pus was mopped out and the cavity packed with 
tulle gras and sulphapytidine powder. The boy’s 
further progress gave no cause for anxiety, except for 
the probable loss of function. However, it was 
evident in a few days that this would be minimal as 



Fig 404 — Showing the inferior surface of the clavicle 
after removal. 


he moved his arm freely in all directions and there 
was no dropping of the shoulder in repose. He was 
X-rayed again on May 28, and already a few irregular 
opacities suggested commencing regeneration of bone 
(Fig. 403, 2). He went out to the County Orthopaedic 
Hospital, Stonehouse, for convalescence on June ii. 
By tiiat time there was palpable formation of bone at 
the acromial end and a narrow line of superficial granu- 
lations represented the wotmd, with a little pus coming 
from a slightly deeper infection at the mid-point. 
On Jidy r the X-ray films showed commencing 
moulding of the new ckvicle {Fig. U03, 3). By Aug. 18 
the wound was healed and the child went home and 


back to school with no disability (Fig. 405). When 
seen on Dec. 6 the wound was sound, with no evidence 
of breaking down. 



Fig. 405. — ^Photograph showing lack of detonniiy and 
range of movement. 


While in Stonehouse Hospital he was on Multivite 
tablets, Irradex, and Ostelm Cream or calcium 
tablets. 

I wish to thank Mr, G. T. Mowat for per- 
mission to publish the case and Dr. Gibson for 
the photographs. 
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OBSTRUCTIVE APPENDICITIS 

By W. H. BOWEN, Cambridge 


Obstructive appendicitis is the name given to 
that type of appendicitis in which obstruction of 
the lumen is associated with distension of the 
coats of the viscus, distal to the obstruction, by 
exudate which may be mucus or mucopus, and 
if the latter may be mixed with frccal material. 
An inflammatory attack is probably the primary 
cause, the obstruction being secondary. The 
blockage of the lumen is most commonly due to a 
stcrcolith or scybalous mass, but other causes 
are recognized, as will be pointed out later. The 
distension of the coats leads to nutritional changes 
which ultimately result in necrosis of the distended 
portion. 

In 1914 WMlkic called attention to the patho- 
logical picture and in some experimental work 
showed the gravity of the condition. He 
segregated a loop of the tower ileum and re- 
established the continuity of the small bowel. 
The segregated loop became distended, the wall 
necrosed, and infection of the peritoneal cavity 
resulted. Wilkie gave the two common causes 
of obstructive appendicitis as (i) fibrous stenosis, 
(2) acute kinking. He found that a much more 
rapid necrosis set in if faical material was milked 
from the ca:cum into the segregated loop before 
this was finally isolated. He concluded that 
“ the attack of acute obstruction is probably 
excited by access of faecal material to the distal 
part of the appendix beyond the kink ”. 

Behan (1921), working along much the same 
lines in rabbits, but directly on the appendix 
itself, came to the conclusion that partial occlusion 
in rabbits does not cause appendicitis even though 
fffical material collects in the part distal to the 
partial occlusion. 

It is thirty years since Wilkie’s paper was 
published. In this time it has been possible to 
collect and analyse cases of obstructive appendi- 
citis, to compare them with other types of the 
disease, to discuss the incidence and the causes, 
and to consider some problems which arise out 
of a study of the subject. 

In considering the incidence an analysis of 
two lots of cases, one of 150 the other of 357, has 
been made. In the former there were 19 cases, 
in the latter 51. We may conclude that the 
percentage of cases of obstructive appendicitis 
(only acute disease is being considered) is some- 
where about 13 to 14 per cent. This percentage 
of cases is only approximate, since it deals with 
cases found at operation where abscess formation 
has not resulted. Abscess formation is due to 
other causes than obstructive appendicitis, so 
that where an abscess has formed it may be 
impossible to say whether it is due to obstructive 
appendicitis, perforation, or lymphatic spread. 
The error must be very small. 


As to the origin of the obstruction an analysis 
of 38 cases can be given, a consecutive series 
covering a period of eleven years. The following 
table is the result ; — 

Toiiil number of cases ; 38. 

a. Stercolith 2, 

b. Stenosis . , „ , , I ( 2 6 per cent) 

bends (oil uhorls) 4 (105 per cent) 

n. Spasm (no stcrcolith, kink, or bend) 12 (315 percent) 

Leaving the stercolith for fuller consideration 
later, attention may be called to the rarity of 
stenosis as a cause of acute obstructive appendi- 
citis. It is, however, probably the commonest 
cause of the chrome form which results in a 
mucocele of the appendix. No kink was found 
which could be looked upon as obstructive. 
Hairpin bends of the appendix, bands binding 
the appendix to the iliac fossa, and other attach- 
ments arc found without evidence of disease or 
stagnation beyond the kink or bend. Whorling 
of the appendix, a corkscrew-like spiral, given 
under group c, is a concession, and should prob- 
ably be put under group d, since it is a not 
uncommon condition, is almost invariably not the 
result of disease being congenital in origin, and 
may be compared with a Lane’s ileal kink, which 
is more often than not unassociated with con- 
stipation. Sadyoun and Oppenheimer (1939)2 
whose work will be referred to later, are quite 
definite that kinks and bends do not prevent the 
evacuation of the normal appendix. A series of 
X-ray pictures will convince the sceptic on this 
point. 

The fact that obstructive appendicitis may be 
found at operation without stercolith, stenosis, or 
kinking is not generally recognized. It will be 
noted that the absence of any gross obstructive 
factor is found in over 31 per cent of all cases. 
This is difficult to explain save on the hypothesis 
of a local spasm. It cannot be due to a stercolith 
which has later been forced out, for obviously a 
muscular tube capable of expelling a stercolith 
would be more than capable of clearing out any 
softer material distal to it. 

Before discussing the significance of fsecal 
stasis as a factor in the aetiology of obstructive 
appendicitis it is advisable to consider the signi- 
ficance of the stercolith in appendicitis. It is 
now generally recognized that it is the aetiological 
factor in the severe forms which lead to gangrene. 
In 61 cases of acute catarrhal* appendicitis a 
stercolith was present in but 5 per cent, whereas 
in 66 cases where gangrene of the appendix 
was present, usually involving all coats (90 per 
cent), a stercolith was present in 63 per cent. 

* By catarrh is meant acute congestion, however 
variable in degree, unassociated with gangrene or 
obstruction. 
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The stercolith, however, does not, in the majority 
of cases, lead to obstructive appendicitis but to 
gangrene, local or diffuse, usually in the area of 
the stercolith, often distal to it in addition, very 
rarely indeed proximal to it. Such local gangrene 
in the area of the stercolith usually results in 
perforation. Comparing the cases of appendi- 
citis with gangrene in which a perforation actual 
or potential was present with those causing 
obstruction, the ratio is roughly 4 to i. In 
other words, in close on 80 per cent of cases 
where a stercolith is present there will result 
not obstruction but local gangrene leading to 
perforation. The stercolith varies in consistency, 
and whilst some are little more than small scybala 
others are stony hard. When found by chance 
or early in an attack of appeneffcitis they may be 
quite mobile. Occasionally in an obstructive 
case of appendicitis a stercolith capable of 
causing the obstruction may be found floating 
in the fluid. In such cases I have looked upon 
this stercolith as the active factor, as this seemed 
reasonable, but its position does suggest that 
something after removal released the stercolith 
and makes one think of a spasm relaxing. 

Every phase of the sequence from fecal 
matter to hard stercolith can be recognized in a 
series of cases and there is every reason to believe 
that the stercolith is a slow formation and that 
its potentialities, physical or infective, have been 
present for weeks. It would be interesting to 
have some systematic post-mortem records on 
this point. In a very limited experience and 
dealing only with cases of sudden death where 
slow wasting and functional weakness can be 
eliminated, one case of stercolith has been seen. 
This was in a boy 10 years old, who died soon 
after a severe head injury. Two stony hard 
stercoliths, each the size of a split pea, were found. 
They were mobile. Otherwise the lumen was 
empty. There was no kink, bend, or narrowing. 
In other cases of sudden death fecal accumula- 
tions of varying amoimt have been found without 
congestion of the mucous membrane underneath. 
The total number of post-mortems with full 
records for reference were only rz in number 
and the stercolith and fecal accumulations 
having been found without evidence of active 
disease, the investigations were not continued. 
It should be mentioned chat in examinations of 
appendices removed at operation it is not un- 
common, in cases looked upon as chronic disease, 
to find congestion of the mucous membrane under 
fecal accumulations. 

Stercoliths are not infrequently torpedo- 
shaped. This suggests some moulding by the 
contractions of the enclosing musculature and 
supports the view that they are progressively 
formed over a period of time. There is no 
mdence at all that they pass from the caecum. 
That the stercolith may not be firmly fixed is 
shown by two cases where at operation it was 
pushed back into the distended part and the 
obstruction and distension relieved ; also by a 


case where, in manipulations to bring an obstruc- 
tive appendix to the surface, a stercoHth near the 
crecum slipped out and the obstruction was 
relieved. 

Hurst states that chronic constipation may 
lead to catarrhal colitis which he attributes to 
“ mechanical and chemical irritation of scybalous 
masses ”. Only occasionally is there blood 
passed, due probably to small superficial erosions. 
Such changes are practically limited to the sigmoid 
and rectal regions. Trauma here, not infectivity, 
is the main factor and this is the view which 
should be taken of the way the stercolith and 
scybalous mass act. The true stercolith, which 
may be looked upon as a more intensely dehy- 
drated and compressed scybalum, is unUkely to 
be as infective as moist soft feces. There is no 
evidence that, in the absence of acute obstruction, 
the presence of mere fecal accumulations in the 
large bowel leads to the occurrence of inflam- 
matory lesions. 

Sadyoun and Oppenheimer (1939), in a 
combined roentgenological and pathological 
investigation, have given a scientific back- 
ground to Shattock’s hypothesis (1916) of a 
neuromuscular inco-ordination, secondary to 
disease, as the cause of fecal stagnation in 
the appendix. That the musculature is not at 
fault can be demonstrated by contractility after 
removal. Many examples co^d be given of this. 
To cite one : a woman of 22 had symptoms and 
signs pointing to chronic appendical disease. 
At operation the appendix was a pink-grey colour 
with small vessels ramifying externally. It was 
full throughout of semi-solid soft fecal material 
just like a miniature motion. The mucous 
membrane appeared practically normal. The 
appendix was cut longitudinally from end to end 
and the fecal contents washed out. The appendix 
then contracted down from a measurement of 
3I in. to 21 in, in length. This problem of 
stagnation is of significance when the stercolith 
is considered, for it is itself stagnation of feces 
and that over probably a considerable period of 
lime. It is therefore present in an appendix 
already diseased. 

The presence of feces in appendices removed 
for chronic disease (64 per cent) and the absence 
in acute disease (empty 48 per cent, stercolith 
present 32 per cent, feces only 20 per cent) has 
been dealt with (Bowen, 1943). The point is 
that in chronic disease there is 'stagnation, and 
further, in some cases there is no sign of any 
active disease. The relatively high percentage 
of cases in which the lumen is empty in acute 
disease has also been discussed and cannot be 
considered further here, save to say that it has 
not the positive value given to the chronic case, 
for there is reason to believe that the lumen is 
emptied, save for the stercolith, in the majority 
of cases at the onset of the acute attack. Since 
there is often history and signs of old disease in 
many cases it suggests some supreme effort to 
clear the lumen in the presence of acute infection. 
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If one may speculate on this phenomenon it is 
to suggest that the neuromuscular fault is relative, 
and in the presence of a potential aggravating 
factor, in this case an acute catarrhal infection, 
some excessive call is made. 

If tlie presence of faical material in the lumen 
plays an important part in the onset of obstructive 
appendicitis we arc justified in the conclusion 
that in the presence of a stcrcolith there would be 
fiscal matter held up distal to it, since it is almost 
unknown fior the disease to start proximally to 
the stcrcolith. From the records of the 21 cases 
of obstruction associated with a stcrcolith only 
10 give information on this point. In 7 there 
was no fscal content, in 3 it was present. The 
result of this analysis can only be said to be 
suggestive. The figures in relation to the reten- 
tion of fxccs in cases of spasm are even smaller, 
for of the 5 cases clear fluid was present in i only 
and fa:cal matter present in 4. If we accept 
these latter figures and further investigation 
should substantiate the proportionate numbers, 
we should explain them, on the hj'pothcsis of 
spasm, as the persistence of the inco-ordination 
of muscle action which failed to evacuate the 
frcccs and took on a vicarious activity. In 
dwelling on this hypothetical spasm one must 
recognize that its manifestation must varj’ in 
degree and extent of muscle involved according 
to the like proportionate damage to the controlling 
plexus of nerves. 

Finally it may be pointed out that m the 
normal appendix faical stagnation does not occur. 
Temporary retention is physiological and cannot 
produce a pathological sequence, we must 
conclude that it is not the presence of ficecs 
which sets up the primary appendical intlam- 

mation. , 

Neither is there any clear evidence that when 
infection of the appendix has led to stagnation 
but not stcrcolith formation thc_ presence 01 
faecal accumulations in the lumen intensifies tne 
disease. Even in the acute catarrhal case, despite 
an empty lumen, the disease runs a definite 
course with intense congestion and often l^ph 
on the peritoneal surface, yet it is unusual for it 
to result in the grosser and more dangerous 
phases of perforation and gangrene. It usually 
settles down again if left alone, but leaves changes 
which even macroscopically are often visible. 
Aschoff’s opinion (1931) unless the 

acute attack subsided within 24 hours of onset 
permanent injury was done. It is not uncommon 
to have a history of a previous attack of more than 
24 hours’ duration. An analysis of 117 cases ot 
acute appendicitis, some with and others without 
fecal stagnation, may be of interest. (It one 
accepts the view of the clearing of the appendix 
by primary colic, which has some basis even 
though it cannot be looked upon as other than 
a hypothesis, then a rapid recovery might be 
expected to result after the clearance.) 

Analysis of 117 cases of acute inflammation 
gives the following: — 


1. Faecal material present in the lumen : 

a. Gangrene of the appendical wall, 12 

(2 of these had gangrene of mucous 
membrane only). 

b. Without gangrene, 18 (3 of these 

were filled throughout with faices). 

2. No fecal material present : 

a. With gangrene, 20. 

b. Without gangrene, 67. 

Considering these figures, the following com- 
ments may be made : (i) Where stagnadon is 
present the ratio of gangrene to non-gangrene is 
fairly close (2 to 3). (2) There were 3 cases 
where the appendix tvas stuffed full of faices 
from end to end yet no gangrene resulted. 
(3) In the cases where the lumen of the appendix 
was empty the propordon of gangrene to non- 
gangrene is 2 to 7. Whilst tlus may appear to 
support the dangers of fecal stagnadon, it may 
also be used as evidence that in group i with 


fe'cal stagnadon more serious damage has been 
done since the musculature is unable to get rid 
of this fecal material at the beginning of the 
attack. Taken as a whole, and remembering 
the stagnation in tlie chronic cases, that in the 
group I the milder form of the disease pre- 
dominates and there may be no grave effects 
even with a full appendix, and that in class 2 a 
fair propordon of the cases are associated syith 
gangrene, it may be said that there is not sufficient 
evidence that the presence of feces accentuates 
the severity of the disease and that on the whole 
the balance is against such an opinion. It does 
not follow that such stagnant feces do not keep 
UD a low-grade inflammadon which, as already 
mentioned, may often be found in chronic d^ease. 

We have to remember here that both abscess 
formation and peritonitis can result, though not 
commonly, without perforation or gangrene; 
that local protective factors, difficult to assess 
must play a part. Lymphanc spread Probably 
accounts V this and Sengs d^cripuon of ffie 
extensive lymphatic system suffices « ^xptan 
the means to the end. A primary virulent attack 
may result in rapid extension to the peritoneal 
coal before oedema, thrombosis, and gross nutri- 
tional disturbances have come into acuon. 

There remains for consideration the problem 
of why in one case a stercohth leads to loca 
nerforation and in another to obstrucuon. It 
would be reasonable to attribute the perforation 
To the hard and unyielding character of ffie 
stcrcolith which by pressure on the congested 
fnd swollen mucous membrane, possibly accenm- 
S C spasm in the neighbourhood, rapiffiy 
leads to a destructive local lesion, whereas the 
softer type of fecal lump, or even scybalous mass, 
would let merely as an obsuucuve agent Tffis 
view is, however, untenable, for stony Mrd 
I^ercoliths are found with the obstrucuve type 
of the disease and relatively soft ones with th 
Perforative The hypothesis which seems to fit 
tfe Sum best suggests that in the perforauve 
type^the primary appendicular infecuon start 
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in the near region of the stercolith and in the 
obstructive well beyond it. 

Most authorities hold the view that the 
disease begins, almost invariably, in the distal 
part of the appendix as a simple catarrhal in- 
flammation. A personal impression, but without 
figures to support it, is that the most typical cases 
of obstructive appendicitis are those where the 
obsorucCion is dose to the ctecal opening. If 
this is correct it lends support to the hypothesis. 

Diagnostically there is no distinctive clinical 
picture of obstructive appendicitis. We might 
expect the outstanding symptoms to be pain, the 
early para-umbilical type ; yet it is not so. In a 
pronounced case the colic may be neither severe 
nor persistent. As the disease is primarily an 
infective process, the element of fever may be 
present from the first or gradually develop as in 
other forms. There is nothing characteristic 
about it. The same may be said of the vomiting. 
Any case of acute appendicitis may be obstructive 
in character. It is generally agreed that in the 
classical type of the disease the sequence of 
pathological changes is destructive, and this 
being so no case of acute appendicitis should be 
watched for more sinister signs and symptoms 
to develop to square with some preconceived 
notion. It is not uncommon to hear it said that 
as the speaker suspected obstructive appendicitis, 
the decision had been made that operation should 
not be delayed. The inference is obvious. 

There is no need to dwell in any detail on the 
treatment of obstructive appendicitis. Since 
diagnosis is uncertain as between the obstructive 
and other forms of appendicitis, any case of acute 
appendicitis should be operated upon as soon 
after diagnosis as possible. Over 50 per cent of 
all acute cases will, if left, lead ultimately to gross 
infection of the abdominal cavity. This infection 
will usually be local, for it is a mistake to think 
that in the obstructive type local adhesions do 
not form. Exceptionally the disease may progress 
too rapidly for localization. Perforation in the 


area of the stercolith may occur earlier and 
is probably the more dangerous. In many 
cases when exposed the sausage-like appendix 
is greenish and mottled. At this stage it is 
not gangrenous, although its appearance is very 
disturbing to younger surgeons who are justified 
in associating the coloration with necrosis. In 
such cases it is common to find only clear fluid 
in the neighhaurhood and there is no smell. If 
after removal the appendix is opened and washed 
it will often be seen to be a vivid scarlet red in 
colour after the brown-black fluid contents have 
been washed away. 

SUMMARY 

The incidence and causes of obstructive 
appendicitis are given. The stercolith and 
‘ spasm ’ are shown to be the two common 
causes and both are discussed. Fsecal stagnation 
as the primary cause is investigated and aban- 
doned. A hypothetical reason for the onset of 
obstruction instead of perforation when a stercolith 
is present, is brought foward. Diagnosis and 
treatment are briefly considered. 

I am indebted to my colleague, Mr. V. C. 
Pennell, for kindly reading through the paper 
and making helpful suggestions. 
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PLASMOCYTOMA OF BONE 

By william TENNENT 

RADIOLOGIST, SBU-Y OAK HOSPITAL, BIRNtlNGHAM 


The plasmocytomata are somewhat rare tumours 
composed of true plasma cells or their immediate 
precursors. They arise chiefly in two entirely 
craerent sites — ^namely, the lymphatic tissue of 
the nasopharynx and the bone-marrow. 

Nasopharyngeal plasmocytomata present a 
picture ot nasal obstruction, dysphagia, and 
haemorrhage, occurring usually in males over 40 
years 01 age. They are generally mistaken for 
me more malignant lymphosarcoma and their 
true nature is only revealed by the histologist 
or by the unexpected survival of the patient after 


several local operations ; for they almost invari- 
ably show local recurrence, although general 
dissemination is uncommon. Like the type 
occurring in bone, they may, after an interval 
of months or years, develop a condition indis- 
tinguishable from multiple myelomatosis (Jackson 
et al., 1931). These nasopharyngeal tumours 
have been admirably reviewed by Blacklock and 
Macartney (1932) and will not be further referred 
to herein. 

Plasmocytoma of bone arises in the marrow 
of flat bones, long bones, or vertebra: ; it does 
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not appear to have been recorded in the small 
bones of the hands or feet. Its favourite sites 
appear to be the ilium and proximal ends of 
femur and humerus. As an isolated tumour of 
bone it has been described under such names as 
‘ benign lymphosarcoma ‘ rcticulosarcoma 
‘ plasmoma and more frequently as ‘ solitary 
myeloma ’ (Pasternack and Waugh, 1939). Most 
of these terms appear to be unsuitable; its 
clinical course is quite different from that of a 
lymphosarcoma, its claim to rank as a variety of 
rcticulosarcoma is probably sound, but must 
remain suIj judicc until the origin of the plasma 
cell is finally settled, while the term ‘solitary 
myeloma’ inevitably brings to mind the quite 
unrelated giant-cell osteoclastoma which was 
formerly included in the ‘ myelomata On the 
whole, the name plasmocytoma — which is the 
one adopted in the more recent publications — 
seems the most satisfactory. It is in accord 
with the histological findings and serves to dis- 
tinguish this tumour as a distinct clinical entity 
from closely related conditions such as multiple 
myelomatosis. 

That it forms a distinct clinical entity with a 
characteristic symptomatology and clinical course 
can no longer be doubted. The picture is that 
of a middle-aged male who complains of a 
constant dull aching pain, usually in the region 
of hip or shoulder, with local swelling and 
without limitation of movement. X-ray e.xam- 
ination reveals an isolated bone tumour of central 
origin, which may be tentatively diagnosed as 
osteoclastoma, endosteal sarcoma, or secondary 
carcinoma. Biopsy reveals the characteristic 
cell type, and surgical removal and/or radio- 
therapy is followed by permanent cure (Vichel 
and Kfrketcrp, 1938 ; Chesterman, 1936), local 
recurrence (Cutler et al., 1936 ; Pasternack and 
Waugh, 1939), or the late onset of multiple 
myelomatosis (Jackson et al., 1931 ; King, 1940 ; 
Toth and Wintermantel, 1943)- 

Cases conforming to the above picture and 
with satisfactory histological verification are 
occasionally reported in the literature. Chester- 
man (1936) was only able to find 12 cases, but he 
restricted his search to those cases where the 
tumour occurred in a long bone. Pasternack 
and Waugh (1939) collected 30 cases, but appear 
to have omitted several cases in the English 
literature (Leedham-Green et al., 1938) which 
are tmdoubtedly entitled to rank as true plasmo- 
cytoma of bone. The present writer has been 
able to trace 49 cases to date, which all exhibited 
the characteristic clinical picture and are accom- 
panied by histological confirmation. The case 
reported below appears, therefore, to be the 
fiftieth, and is of interest as it exhibits the 
natural course of the disease when uninfluenced 
by any form of active treatment. 

CASE REPORT 

History. — The patient, a male aged 50 years, a 
ticket inspector, was admitted to hospital on Aug. 30, 


1938, with the provisional diagnosis of pneumonia 
hive days prior to admission the patient had, while at 
work, a sudden severe rigor, which was shortly 
followed by a pain in the left side of the chest, prostra- 
tion, and difficulty in breathing. Next day, as he felt 
no better, his private practitioner was called in and 
the_ patient was told he had pneumonia. Sulphon- 
amidcs were exhibited in small doses (one o-5-g. 
tablet four times per day), and as he had shown little 
improvement in five days, he was admitted to hospital 
as a case of pneumonia not responding to treatment. 

/’<7rr history' : Chickcn-po.x and measles in child- 
hood. Two attacks of “influenza”, the laSt’ sLs 
years previously. Three years prior to admission he 
had “ rheumatic ” pains in right hip following a fall 
and was told he had “ arthritis ”. He had slipped 
and fallen while hurrying to work one morning, but 
got up and continued on his way. About three weeks 
after this fall he consulted his doctor for what he 
thought was rheumatism in the right hip, and he 
vaguely connected this with his accident. These 
pains in the right hip had continued off and on for 
three years, but had never been sufficiently severe to 
keep him off work. 

Ox Examixatiox. — On admission, temperature 
102” F., pulse 9S per minute, respirations 36 per 
minute. His face was Hushed, he looked toxic, and 
a crop of herpes was present on the upper lip. Signs 
of consolidation were present at the left base, and he 
was thought to be suffering from a typical lobar 
pneumonia involving the left lower Jobe. 

Examination of the abdomen, however, revealed 
a mass deep in the right iliac fossa, slightly tender to 
pressure and apjjarcntJy fi.ved to the posterior abdo- 
minal wall and free anteriorly. The first possibility 
thought of was a perinephric abscess. Urine_ was 
free from albumin, but contained an occasional 



Fic 406 — Plasmocytoma of right ilium. Radiograph 
showing gross destrucuon of the blade of the tlium, with 
marginal e-spansion and coarse trabeculation. 

hyaline cast and a few red blood-corpuscles. Physical 
hxamination was otherwise negative. 

Subsequent Course. — The chest condition rapidly 
responded to full doses of sulphonamides, and within 
a week the temperature fell to normal and X-ray 
examination of the lungs showed only residual hyper- 
lemic changes in the left lower lobe. The mass in the , 
right iliac fossa, however, remained unchanged and j 
intravenous pyelography was carried out with a view ( 
to determining whether or not it was related to the j 
right kidney. The pyelogram was within the limits j 
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of die normal, but the right ilium was seen to be 
partiaUy destroyed. Additional views of the ^ny 
pelvis reveal the appearances seen in Fig. 406. i ms 


cavity. The solitary exception occurred in the left 
femur, where there was a localized area of cortical 
erosion. No glandular enlargement was detectable. 



Fig. 407. — Low-power vaew, showing highly cellular 
nature of lesion with poor fibrous stroma. ( ' 60.) 



m 



FtG, 408. — High'power view to show the nuclear 
structure. ( 800.) 


shows almost complete destruction of the central 
portion of the blade of the right ilium, with expansion 
of the cortical bone and coarse itrcgidar trabeculation 
within. The cortex, however, while expanded, is 
not destroyed, and the tumour is not invading the 
surrounding soft tissues. A tentative radiological 
diagnosis of giant-celled osteoclastoma was made, 
but a note was added to the effect that the radiological 
appearances were not absolutely typical and biopsy 
was advised. This was immediately ca.rried out, and 
the microscopical appearances of the tissue removed 
are seen in Figs. 407, 40S, which show a highly cellular 
tissue, with cells approximating to the plasma type. 

As the histological appearances resembled those 
seen in multiple myelomatosis, a radiological search 
of the skeleton was made for additional foci, but 
apart from the right ilium no bone lesion was found. 
He was advised to undergo a course of deep X-ray 
therapy, but declined the offer, and left hospital as 
soon as he had recovered from the pulmonary lesion. 
Nothing further was heard of him for a period of 
over two years. 

Re-admission. — On Oct. 2, 1940, the patient was 
re-admitted to hospital. For three months prior to 
his re-admission he had suffered from general weakness, 
loss of weight, and shortness of breath, sufficient to 
keep him off work. In addition, he stated that he 
had a constant ache in the right side where the primary 
lesion was and that pain in both thighs and arms 
was occasionally severe. 

9^ examination he appeared very ill, and had 
1 obviously lost weight. There was only a slight 

^ increase in the size of the mass in the right ilium and 

X-ray extimination revealed that the tumour was 
still contained within the expanded cortex. Radio- 
graphy of ffie skeleton, however, revealed a state 
^ of affairs indistinguishable from multiple myelo- 
matosis. The left femur (Fig. 409) showed multiple 
^ circuit areas of rarefaction and a few similar 
^ punched-out ’ areas were present in the cranial 
< vault, ribs, and both humeri. These areas showed 

^ the charaaeristic appearances of multiple myelo- 

each havmg a smooth and sharp circular or 
shghdy oval margin exactly comparable to a series of 

drill holes ’ driven through the bone. With one 
exception they were entirely confined to the marrow 
VOL. XXXII — ^NO. 128 


and a diligent search failed to reveal any additional 
primary focus of malignant disease. 

Urim ; Bence-Jones proteose present. A few 
hyaline casts, red cells, and leucocytes were noted, 
and culture gave a grotvth of Staph, albus. 



FIg. 409_. — Left femur with several sharply circum- 
scribed foci of multiple myelomatosis (other bones 
exhibited similar changes). 

Blood : Wasserman reaction negative. Sedimen- 
tation-rate, 65 per cent. Serum-calcium, ii-6 mg./ 
100 c.c. ; Piasma-pfaosphorus, 5-8 mg./ioo c.c. ; 
Uric add, 6-3 mg./ioo c.c. ; Urea, 37 mg./ioo c.c. ; 
Plasma-albumin, 2-5 per cent ; Plasma-globulin, 
7-2 per centj A/G ratio, 0-3. Haemoglobin, 60 per 

31 
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cent. Red cells 3,300,000; White cells 16,000 
(polymorphs. 68 per cent, lymphoc>’tcs 22 per cent, 
monocytes 6 per cent, myelocytes 4 per cent, occn- 
sional myeloblasts noted). 

The general condition deteriorated rapidly and 
the patient died at home a few weeks later. 

Comment, — The patient had thus, without 
any treatment which could have influenced the 
course of the disease, survived for a period of 
over five years from the first onset of symptom.s 
referable to the right ilium ; but once general- 
ization had occurred he survived for slightly less 
Uian five months. The growth in the right 
ilium apparently advanced slowly and remained 
localized for four and a half years. It is, there- 
fore, not unreasonable to assume that if it could 
have been subjected to radical surgical clearance or 
adequate radiotherapy, the fatal onset of multiple 
myelomatosis might have been prevented. It also 
raises the question as to whether, as is generally 
assumed, multiple myelomatosis is a system 
disease of_ the bone-marrow, with independent 
multiccntric origins, or (as suggested by King, 
1940) whether it merely represents the terminal 
stage of multiple mctastascs from a primarj' 
plasmocytoma. 

DIFFERENTIAL DIAGNOSIS 

Radiological Diagnosis. — The X-ray 
appearances vary according to the site of the 
primary tumour, but all have certain features in 
common. Illustrations of plasmocytoma of the 
ilium almost identical with Fig. 406 have been 
published by Leedham-Green ct al. (1938) ; 
indeed,' it is only by contrasting the differences 
in trabcculation and the presence of phleboliths 
that the two can be told apart (as both patients 
lived in the same area the author has been at 
some pains to verify that they svere, in fact, two 
different patients and not related in any way). 
Several American writers (Cutler ct al., 1936 ; 
Geschickter and Copeland, 1936 ; Liebman and 
Goldman, 1936 ; Toth and Wintcrmantcl, i 943 ) 
also publish closely similar cases of the disease 
originating in the ilium. All these have the 
following features in common : The blade of 
the ilium is irregularly expanded, chiefly in its 
vertical plane. The cortex is thinned but not 
usually broken, while coarse trabecula: cross the 
medullary cavity generally in a verdcal direction. 
There is no sclerosis or new-bone formation and 
the growth is completely osteolytic in nature. 

In all of the above cases the first radiological 
diagnosis was that of a giant-cell osteoclastoma, 
as the ilial changes closely resemble those seen in 
osteoclastomata occurring at the ends of long 
bones. Nevertheless, osteoclastoma in a flat 
bone is extremely rare, and if such appearances 
occur in a flat bone the probability is in favour 
of plasmocytoma. 

Osteochondromata not infrequendy occur in 
reladon to the ilium, but the radiological picture 
of large translucent areas of cartilage containing 
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multiple small punctate spots of calcification is 
quite distinctive. 

When plasmocytoma occurs in a long bone 
the radiological appearances may again simulate 
osteoclastoma, but here again the site is distinc- 
tjvc, the plasmocytoma seldom occurring at the 
c.xtrcmc end of the bone, and the true osteo- 
clastoma seldom occurring in the shaft. Exten- 
sion is chiefly in the long axis rather than in the 
transverse axis, and there is complete absence 
of periosteal or osteogenic reacdon. In those 
eases where trabcculadon is absent the diagnosis 
is chiefly from simple bone cyst, Ewing’s tumour, 
endosteal sarcoma, ostcids fibrosa cysdea, and 
secondary carcinoma. The age of the patient 
is some help, as simple cysts, Ewing’s tumour, 
and endosteal sarcoma arc chiefly seen under 
20 years, while nearly all eases of plasmocytoma 
arc over 40. Bone sarcomas, on the whole, tend 
to erode and break through rather than to expand 
the cortex and arc commonly associated with 
periosteal and osteogenic reactions. Osteins 
fibrosa cystica has generally multiple bone lesions, 
all of which present similar radiological appear- 
ances, while the whole skeleton shows a general- 
ized osteoporosis often with bending of the bones 
from weight-bearing. A secondary carcinomatous 
deposit in a long bone is probably the most 
difficult of all to disdnguish from a plasmocytoma, 
and when the primary carcinoma is small and 
not discoverable the distinction on radiological 
grounds may be impossible. Some assistance 
may be derived from the muldple nature of the 
secondary deposits and the uniformity of their 
appearance. 

It is worth noting that if a case of plasmo- 
cytoma docs subsequently develop a multiple 
myelomatosis, the multiple bone lesions bear no 
resemblance to the primary plasmocytoma, but 
appear as small circular sharply-defined areas of 
rarefaction within the medullary cavity. Patho- 
logical fracture occurs with high frequency in all 
of the conditions named and is not a distinguishing 
feature of any. 

Blood Examination.— The diagnostic value 
of sternal puncture has recently been suggested 
by several writers (Bichel and Kirketerp, 1938; 
Hadfield and Garrod, 1942 J Stewart and Parkes- 
Weber, 1938), and it is stated that even with an 
apparently strictly localized tumour true plasma 
cells, or cells identical with the tumour cells, 
may be found in excess in the sternal marrow. 
Bichel and Kirketerp report 2 cases of apparendy 
solitary tumours where such sternal marrow 
changes were found, though the rest of the 
skeleton was radiologically negative for growths. 
Sternal puncture appears to be the only examina- 
tion of value while the growth retains its character , 
as a localized plasmocytoma, the blood chemistry j 
being, as a rule, normal at this stage and the j 
Bence-Jones test negative. . / 

With the onset of multiple myelomatosis, 
however, the characteristic changes in the blood 
such as are found in the present case appeat. 
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The serum-calcium may arise, and, if there is 
renal damage, phosphorus retention will occur. 
This is of some assistance in distinguishing the 
condition from osteitis fibrosa cystica due to 
parathyroid tumour, as in the latter case the rise 
of serum-calcium is generally associated tvith a 
fall in the plasma-phosphorus (Snapper, 1943 )- 
The high blood-uric-acid which is sometimes 
present is attributed by Stewart and Parkes- 
Weber (1938) to the breakdown of nucleoproteins 
derived from the tumour cells. Like Bence- 
Jones proteosuria, raised blood-uric-acid is an 
inconstant finding, being present in about the 
same proportion of cases (60 per cent). Inversion 
of the albumin-globulin ratio is more commonly 
present and the normal ratio of 2 -.3 may be altered 
to 0:3, as in the case herein reported. The 
cellular elements may exhibit a hypochromic 
anemia or, more rarely, a leuco-erythroblastic 
reaction, with the presence in the circulating 
■blood of a few ceffs idemictd witii io-cmd 

in the primary tumour. 

Histological Diagnosis. — Despite the infor- 
mation to be derived from radiology and blood 
examination, biopsy must be resorted to if an 
absolute diagnosis is to be established. Never- 
theless, even when sections have been prepared, 
the true diagnosis may not be immediately 
apparent. Toth and Wintermantel (1943) circu- 
lated their material and state that “ The reports 
of several pathologists were contradictory and 
confusing. Ewing’s tumour and myeloma were 
considered. The preferred diagnosis was ‘ mye- 
loma ’ ” In Chesterman’s case (1936) the original 
histological diagnosis was ' large round-cell 
sarcoma ’, on the strength of which the limb 
was amputated. Only on subsequent examina- 
tion was the diagnosis modified to plasmo- 
cytoma. 

The sections in the present case showed a 
highly cellular tissue with little fibrous stroma, 
a few areas of hemorrhage, and many thin-walled 
capillaries ; these latter often being closely 
surrounded by tumour cells. The cells were of 
large size, averaging 10-12 /< in diameter and had 
the appearance of atypical plasma-like cells. 
Their prominent nuclei were mostly round, 
generally central, but sometimes eccentrically 
placed in a large amount of poorly staining 
cjaoplasm. Occasional cells, especially those 
with eccentric nuclei, showed a perinuclear halo, 
while in other places the cell membranes were 
difficult to distinguish and the nuclei had the 
appearance of being set in a syncytium. The 
nuclei themselves were packed with more deeply 
staining particles which frequently showed a 
‘ clock-face ’ arrangement. Mitoses were seldom 
observed. 

Sortie of the histological difficulties undoubt- 
edly arise from the fact that this tumour may 
occur in a variety of closely related types. 
Stewart and Taylor (1932) divide them into 
plasmocytomas and plasmosarcomas, and other 
writers (Ewing, 1940 ; Geschickter and Copeland, 


1936 ; Kaufmaim, 1929 ; Sugarbaker and Carver, 
1940) agree that there is a slowly growing type 
composed of true mature plasma-cells, and a 
more rapidly growing anaplastic type resembling 
a reticulosarcoma or l3miphosarcoma. The cells 
of this anaplastic type tend to have nuclei which 
are slightly larger than the nuclei of the fully 
developed plasma-cells, and also to have their 
nuclei more centrally placed in the cytoplasm. 
These anaplastic cells may fail to take the typical 
plasma-cell stain by the Unna-Pappenheim method, 
and the perinuclear halo, so typical of the mature 
plasma-cell, may be poorly developed or entirely 
lacking. This is the type which shows the 
greatest tendency sooner or later to develop a 
frank multiple myelomatosis. 

DISCUSSION 

On analysis of the 50 recorded cases it is 
found that 35 (70 per cent) were men and 15 
“(■ya yax cevA) ute-te, '•KawAw . Tbjt ^%‘t 

time the diagnosis was established was 51 years. 
Regarding the site, the distribution was as 
follows ; Pelvis 16, femur 12, humerus 9, vertebrae 
6, skull 5, tibia i, clavicle i. Presenting sym- 
ptoms were either pain, pathological fracture, or 
local swelling. When the tumour occurred in a 
long bone the tendency to pathological fracture 
was strikingly high. In the lower limb all of 
the cases showed a fracture either as the present- 
ing symptom or after biopsy or curettage, while 
of the humeral cases only one escaped fracture. 
Of the vertebral cases three showed some degree 
of collapse. 

An imfortunate feature of the reported cases 
is a lack of adequate follow-up. Of these 50 
cases 28 (56 per cent) had been followed for less 
than 2 years before publication, which makes it 
quite impossible to quote anything in the nature 
of survival rates. Nevertheless, out of the total, 
15 (30 per cent) developed multiple myelomatosis 
at periods varying from two months to six years 
from the time of the original diagnosis. 

Regarding the origin and nature of these 
tumours there is much difference of opinion. 
Ewing (1940) “ assumes ” that the plasma cells 
are derived from the adventitial cells of the blood- 
vessels of the marrow, while others are of the 
opinion that they are derived from the reticulum 
cells (^bbert, 1889). Parsons (1943), working 
on animals, has brought forward evidence to 
show that the fixed reticulum cells are the direct 
precursors of the plasma cells, and that these 
fixed reticulum cells are identical with Maxi- 
mow’s undifferentiated mesenchyme cells. Robb 
Snuth (1938) has classified the reticuloses and 
reticulosarcomata on an exact cytological basis 
and his classification has met with general 
acceptance. He includes plasmocytoma in that 
subgroup of reticulosarcoma where the reticulum 
cells show differentiation to the hccmic type of 
cells and to the plasma cell in particular. ■Versiani 
et al. (1944), in describing an eosinophilic tumour 
of the marrow, come to similar conclusions 
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regarding the possibilities of the cell origm, 
while Christian (1907) believes that all cells scon 
in plasmocytoma and multiple myeloma arc 
transitional in type and not to be classed as 
either true plasma cells or true cells of the myelo- 
cytic series. The weight of evidence, therefore, 
appears to be in favour of the tumour arising as 
a variant of the reticulum cell in the course of 
its differentiation into cells of the htemic type. 
For simplicity of description the plasmocytoma 
has been spoken of throughout this report as a 
‘ tumour ’, but informed opinion is divided 
as to whether the condition is entitled to rank 
as a neoplasm or as a granuloma. British 
authorities (Stewart and Taylor) tend to regard 
it as a true neoplasm, while on the Continent 
(Kaufmann, 1929) there is a tendency to include 
it in the granulomata. No final verdict on this 
point appears at the moment to be possible. It 
is well, however, to recall that the high incidence 
of subsequent multiple myelomatosis, and the 
observation (Bichei and Kirfccterp, 1938 ; Had- 
field and Garrod, 1942) that even in the solitary* 
state changes may be found in the sternal narrow, 
renders it, if a neoplasm, one of a most unusual 


remained localized in the right ilium for 4! years, 
with subsequent development of multiple 'myelo- 
matosis, and death 5 years after first symptom 
This case illustrates the natural history of ti 
disease in the absence of treatment. 

_ 3 - The available eases in the literature ai 
briefly reviewed, the differential diagnosis : 
discussed, and a note added on the probab; 
origin and nature of the disease. 

It is a pleasure to acknowledge my indebted 
ness to Dr. William Whitelaw and Dr. Chark 
Ware, not only for laboratory facilities, but fo 
much helpful discussion concerning the pathc 
genesis of this condition, 
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type. 

Treatment in the reported cases consisted of 
either amputation, curettage, deep X rays, or 
radium. Nothing is to be learned as to the 
relative merits of these methods from a study 
of the cases, owing to the lack of adequate 
follow-up. Several of the writers, indeed, appear 
to be unaware of the danger of multiple myelo- 
matosis, and take an unduly optimistic view of 
the prognosis, while others (King, 1940) believe 
“ that it is only a matter of time before a solitary 
myeloma of bone becomes a multiple lesion with 
a fatal termination”. In general, it may be 
said that the prognosis is less favourable than in 
osteoclastoma and considerably more favourable 
than in osteogenic sarcoma, with the possibility 
of an untreated ease (as herein described) sur- 
viving for a period in excess of five years. The 
danger of attributing curative powers to any 
particular therapeutic medium is well illustrated 
by the present case. Had he received deep 
therapy or had the bone been curetted when he 
first consulted his doctor, his survival would 
doubtless have been attributed to this ; yet he 
can legitimately be classed as a ‘ five-year 
survival ’ in the absence of any treatment whatever. 

SUMMARY 

1. Evidence is submitted to the effect that 
plasmocytoma of bone forms a distinct clinical 
picture of a solitary intramedullary neoplasm, 
remaining strictly localized for several years, but 
if untreated developing into the fatal condition 
of multiple myelomatosis. 

2. A case conforming to this description is 
reported, where the primary plasmocytoma 
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OPERATIVE REPLACEMENT OF THE MAMMARY PROMINENCE 

By Sir HAROLD GILLIES, C.B.E. 


The desirability of an easy direct method of 
forming a mammary prominence after mastectomy 
Mil be readily admitted. The patient is usually 
very self-conscious of her asymmetry, and 
although the artificial shield gives her confidence 
when dressed, the thought that it is a removable 
ornament leaves her with a lasting complex 
affecting her whole outlook. That a large per- 
centage of these cases recur is not a valid argument 
in favour of denying the patient such happiness 
as may remain to her. The commonly expressed 
thought of many surgeons that any interference 
in the area of the excision is liable to stir up a 
recurrence does not invite conviction. On the 
contrary, it is more than probable that the tension 
produced in some resutures after excision is a 
potent cause of local irritation, and a possible 
agent of recurrence. Even more so is this the 
case when a raw area has to be left to granulate. 
Plastic surgery has so definitely shown the value 
of suture without tension in all flesh wounds, and 
grafting with split skin is such an established 
process, that these two common faults in technique 
are no longer justified. 

The justification of publishing this method 
on one case may be sought in the numbers of such 
cases to which it can be applied and in the 
apparent simplicity and reliability of the method. 



410 — Design of curved tubed-pedicle flap. 

previous publications are given 
(Gilues, 1920 ; Webster, 1937). 

technique 

> The niethod consists of transferring the 
5 circum-umbilical skin and fat pad by means of a 
tube pedicle to form the ‘ breast.’ The umbilicus 
IS turned out to form the ‘ nipple ’. Three stages 


and one sub-stage are required. The first makes 
the pedicle — preferably four weeks after the 
breast operation — the sub-stage two weeks later 
increases the pedicle to include the ‘ new breast’. 
At the end of four weeks, perhaps at the time of 
the mammary excision, the ‘ breast ’ is slung up 
to take its proper position. It remains to divide 
and replace or discard part of the pedicle not 
wanted. This third stage may be deferred for a 
considerable period if desired, but should not be 
performed less than three weeks from the previous 
stage. 

First Stage. — ^A curved tubed-pedicle flap 
is designed on the affected side with its centre 
situated in the midaxillary line about the level of 
the 6th rib. It should be 3 in. to 4 in. broad, 
according to the size of the patient, and wiU 
contain a considerable length of the thoraco- 
epigastric vein. The parallel cuts are continued 
in a curved fashion towards that abdominal 
prominence which surrounds the umbilicus. 
The strap pedicle flap, 6 in. long, is lifted from 
the deep fascia along that easily followed plane 
between the superficial and deep fascia. This is 
accomplished mostly by dry swab ‘dissection’. 
Bleeding points are arrested and sought for, 
particularly on the under side of the flap. These, 
it should be remembered, are often missed, since 



the act of turning the flap out to find such bleeders 
may in itself stop them. Fine lo/o catgut is 
adequate for the larger of these small vessels. 
With the edge of the flap still conveniently held 
by fine hooks the fat is trimmed from each edge. 
If this is neglected there may be tension on folding 
&e flap. The suture is accomplished by putting 
m an interrupted Deknatel suture at each end 


478 


THE BRITISH JOURNAL OF SURGERY 


and one in the middle approximating the two 
edges of the flap. Sec that there is no tension on 
the end stitches^ which usually arc placed at 
about 1 1 in. from the end of the incision. The 
stitch ends may be held up by an assistant to 
facilitate the insertion between them of a sub- 
cuticular stitch with an eyeless needle and medium 


remaining attachment at the abdominal end may 
be divided and the flap pardy opened out and 
sutured into the place prepared for it (Fig. 411). 

If the excision of the mamma has been under- 
taken at the same dme as this stage of the repair. 
It may well be tvise to give the padent a long 
convalescence before cutting off the pedicle. 



Fig. 413 . — Alixed na:vus of breast 
treated by radium. 




Fig. 413. — Early result of replacement of breast by tubed-pedicle flap. 


silk, or of a continuous end-on mattress suture 
with a 2-in. straight needle and any suture 
material. Stitches stay in one week. 

Treatment of the Raw or Donor Area . — Using a 
Padgett dermatome, or Humby knife, a skin- 
graft is cut and laid on tulle gras raw surface 
outwards, and of size corresponding to the raw 
area. A few long-ended sdtehes tack this down 
to the edges, a moderate packing of paraffin 
flavine wool and wet saline gauze is pressed into 
a mould over the graft, and the long ends tied 
over to maintain pressure. Elastoplast is applied 
under the pedicle across the graft area. The 
pedicle wound is protected by tulle gras and a 
layer of gauze. The pedicle should be inspected 
for hcematoma the first and second days — other- 
wise it may be left for the week. 

Sub-stage. — ^At the end of two weeks the 
circum-umbilical pad, except for 2 in. on its far 
side, is incised around its periphery down to 
fascia and undermined fully. The umbilicus 
is carefully freed and everted. To fill the hollow 
made by this eversion two small pads of fat may 
be left attached to the sides of the umbilicus, 
which on eversion will come to lie inside the 
projection, and can be sutured together with 
light catgut. An alternadve method of giving 
prominence to the nipple is to bury a firm sub- 
stance such as cartilage, or perhaps one of the 
new acrylics. The edges of the said flap are 
sutured together, continuing the tubed pedicle 
already fashioned, and the raw area similarly 
grafted. (Fig. 410.) 

Second Stage. — ^At the end of a further 
two weeks, i.e. about four weeks in all, the 


Third Stage. — This can be done three 
weeks later, i.e. at seven weeks. It consists in 
cutting off the excess pedicle from the breast 
and rounding off the lower outer pole, and of 
disposal of the pedicle remains. This may be 
jettisoned if the previous grafdng of the donor 
area is satisfactory, or the longer process of fitting 
it back whence it came may be undertaken. 

CASE REPORT 

The case was referred by Dr. B. H. Gibson 
through Dr. A. C. Roxburgh. The condition pre- 
sented was that of a girl of 12 years who had a mixed 
na:vus of the left breast area. She had a normal 
developing breast on the right side, but no mammary 
prominence on the left, and only the scarred remains 
of the nipple. Over the skin of the area was the 
remains of a warty segmental nsvus, a strip of which 
ran into the axilla. It had been subjected to treat- 
ment by radium at the age of seven months, and when 
reviewed at the age of 10 years evidence of radio- 
necrosis was established. The result had been ade- 
quate as regards the removal of the ntevus, but radio- 
necrosis had destroyed the surface skin, the breast 
substance, and, as stated, the nipple, of which there 
was only a scarred remnant. The area treated was 
avascular and fibrotic, with some cracking of the 
epithelium, and showed the remains of the nsevus 
(Fig. 412). The left arm showed some limitation of 
shoulder movement. Neoplastic change had not yet 
appeared, but the excision of the area was imperative. 

Operative Measure.s undertaken consisted of : — 

1. Raising the pedicle and grafting the raw area, 
Feb. 25, 1942. 

2. Continuing the pedicle, April 9, to convales- 
cence, May 10. 

3. Suture of the ‘ breast ’ into the area caused 
by the excision, July 31. 
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4. Division of the pedicle, Aug. 27- 
Discharged, Sept. 24. Fo«o\v-up, Oct. 1, 1943 ■ 
Scars good, except along top border (Fig. 4 H). 

The antcsthctics were administered by ur. K. v. . 1 . 
Shackleton. , - 

At the various stages the assistance 01 Major 
Charles Hcanlcy, R.A.M.C., Major Johnson, 
Norwegian Medical Corps, Major CratRson, 
R.A.M.C., and Ur. Castro O’Connor is most 


gratcfuUy acknowledged. The photc^raphs 
were talwn by Mr. E. L. Butler at an E.M.S. 
Unit, 
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MALIGNANT TUMOURS OF THE SMALL INTESTINE 

A REVIEW OF THE LITERATURE AND REPORT OF 21 CASES 

Bv KENNETH FRASER, Glasgow 


Malignakt tumours of tlic small intestine arc 
undoubtedly uncommon, though not as_ rare as 
is frequently imagined. In 1939 Lewis could 
find as many as 400 sarcomata of small intestine 
already reported in the literature, while up to 
1941 loi cases had been recorded at the Mayo 
Clinic alone. Wakeley in 1931 reported that he 
personally had had 7 cases under his care. Refer- 
ence is made here to several extensive papers on 
the subject, including four from the Mayo Clinic, 
which has fay far the biggest series for one clinic. 

In this paper 21 new cases arc added, 8 of 
these in detail and accompanied by illustrations 
to show the types of tumours found and some 
of the complications which may occur. 

INCIDENCE 

In order to provide figures comparable with 
those of other hospitals, the statistics of the 
Western Infirmary, Glasgow, were reviewed for 
the ten years 1933 to 1942. During this decade 
X3 cases of smaU-bowcl malignancy were found 
either at operation or autopsy. During the 
same period there were 22,975 operations on the 
gastro-intestinal tract (induing the biliary sys- 
tem) and the total hospital autopsies numbered 
2674. 

These 13 accepted cases were all proved 
histologically or found at autopsy — 6 were 
carcinoma and 7 were sarcoma. Malignancy 
at the ampulla of Vater was not included because 
of the difficulty of proving a true intestinal origin 
for these cases. Further, no case is included in 
which malignancy elsewhere in the intestines was 
also present. One case, which at operation seemed 
like a carcinoma of jejunum, has been excluded 
since no biopsy was taken and a post-mortem 
was refused. 

The importance of pathological confirmation 
is shown by the case of a man admitted and 
operated on as one of acute intestinal obstruction. 
At operation an armular carcinoma involving the 
Ileum was found and removed. He died on the 
lourteenth day, and at post-mortem examination 
the tumour was found to be one of several 
secondaries from a primary gastric ulcer carci- 
noma. 


To these 13 cases arc added 8 others from 
various sources, 6 carcinoma and 2 sarcoma, 
giving a total of 21 cases. 

Various writers in discussing the incidence 
of malignant neoplasms in the small intestine 
have compared their figures with the total number 
of neoplasms in the alimentary tract from catdia 
to rectum or in the large intestine alone (Jefferson, 
1916 ; Ewing, 1922 ; Mayo and Nettrour, 1937 j 
Mayo, 1940). So many factors influence the 
statistics of a hospital in this matter that the 
quoted incidences have a very relative value. 

Age and Sex Incidence. — C, W. Mayo 
(1940), in 108 cases of malignant disease of the 
small bowel at the Mayo Clinic, found the 
average age to be 52-6 years. The age for 
carcinoma is known to be higher than that for 
sarcoma, and Ullman and Abeshousc (1932) 
found that, in 126 cases of sarcoma, the average 
age was 33, Heggs (1939) refers to a case of 
carcinoma of the small bowel in a patient aged 
3J years. 

This site of malignant neoplasia is estimated 
by Cameron (1938) and Mayo (1940) to be more 
than twice as common in males j in this series 
there were 13 males to 8 females. 

AETIOLOGY 

The aetiology of malignant tumours in the 
small intestine remains as obscure as that of 
malignant tumours elsewhere in the alimentary 
tract. Several authors have suggested theories 
as to why malignancy is so much less frequent 
here than elsewhere in the intestinal tract, and 
all seem to be agreed that this is due to the fluid 
nature of the contents, its alkalinity, and the 
absence of abrupt bends and stasis so typical 
of the colon. In discussing carcinoma of the 
small intestine, Rankin and Mayo mention the 
possibility of its developing in embryonic rests, 
or in morbid changes occurring in Brunner’s 
glands, but consider the evidence is so far insuffi- 
cient. ^ Jefferson (1916) reports a case with, a 
posterior gastro-enterostomy for an apparently 
simple duodenal ulcer j he did well for a time, 
but at post-mortem 3I years later an annular 
carcinoma was found in the duodenum i in. 
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distal to the pyloric vein and not involving the 
papilla. He concludes that the malignancy had 
occurred in the ulcer. 

In considering the occurrence of sarcoma, 
Ullman and Abcshousc (1932), after reviewing 
126 cases, find the aetiology of sarcoma even 
more obscure, and fall back on such explanations 
as trauma, irritation of chemicals, and antecedent 
or intcrcurrcnt disease ; of these the last seems 
the most probable. 

CLINICAL PICTURE 

In many of the cases the onset of symptoms 
is gradual and may last months and even years 
as a somewhat vague story of weakness and easy 
fatigue, with progressive loss of weight, some- 
times amounting to 28-30 lb. (According to 
Rankin and Mayo (1930) the average loss is 
28 lb.) 

In a large number of cases anremia is a 
marked feature, some of which have been diag- 
nosed as cases of pernicious ana:mia and treated 
unsuccessfully as such. W. J. Mayo, in review- 
ing carcinoma of the colon, pointed to the occur- 
rence of marked anemia in carcinoma of the 
proximal colon. The anaemia in this condition 
is very similar to that described by Mayo for 
the proximal colon and that found in cancer of 
the stomach. Mitchell Heggs (1937) quotes 
Plunkct and Foley, who arc of the view that the 
macrocytic character is due to failure of absorp- 
tion of the hacmopoietic substance of Castle 
through the diseased wall, and the microcytic 
from failure of absorption of iron in the general 
state of malnutrition ; on the other hand, though 
less likely in view of the type of antemia, it may be 
accounted for in the blood-loss from the ulcerated 
areas found in many of the tumours. It is 
difficult to believe that a growth with a surface 
area so minute in comparison with the total 
mucosa of the small intestine can produce any 
upset of absorption. With our present know- 
ledge we presume that the remainder of the 
mucosa is normal, and thus the significant fact 
with reference to the commonly observed anaimia 
is the finding of Mayo and Nettrour (1936) that 
in all their cases the test for occult blood was 
strongly positive. 

Abdominal symptoms and signs appear later. 
In some cases the site and character of the 
tumour influence the type of symptoms pro- 
duced : thus a high tumour may give earlier 
gastric upset with nausea and pain occurring at 
a variable time after meals and accompanied by 
atonic dyspepsia. In more distally situated 
growths gastric symptoms may be more fleeting 
and therefore less noted ; in consequence, when 
first seen these cases may • present a palpable 
mass. Cameron (1938), in reviewing 200 cases 
of malignant small-bowel tumours, found that 
65 per cent of sarcomata and 29 per cent of 
carcinomata were palpable. The higher inci- 
dence of palpable sarcoma is explained by the 
fact that the majority are more distally placed 


and sarcomatous growths arc usually of large 
size, carcinoma being small. The mass is 
generally mobile and frequently tender. 

As mentioned above, it has frequently been 
suggested that the more proximal the tumour 
the earlier the gastro-intcstinal symptoms occur, 
but this has not been confirmed by the more 
recent work of C. W. Mayo (1940), who found 
that the type of onset was not affected by the 
site. 

Changes in bowel habit are common, usually 
as increasing constipation, though not infre- 
quently as alternating constipation and diarrhoea. 

Once gastro-intcstinal symptoms are estab- 
lished they usually take the form of recurring 
attacks of intcsdnal obstruction with sudden 
severe cramps in the central and lower abdomen, 
accompanied by nausea and vomiting and a 
feeling of abdominal distension with borborygmi. 
Weeks or months may pass between each attack. 

Some cases arc first seen as cases of intestinal 
obstruction, which, if acute, will show the usual 
picture of vomiting, cramp-like pains, abdominal 
distension, and visible peristalsis. A few are 
first seen as perforations — 2 cases, and possibly 
3, in this series were such. 

X rays have a very definite place as an aid to 
diagnosis of malignant small-bowel tumours. In 
any case of persistent unexplained meltena in 
which X-ray investigadon of the stomach and 
colon shows no abnormality, and provided there 
is no acute intesdnal obstruedon, a full X-ray 
invesdgadon of the small intestinal tract is indi- 
cated. In those cases in which an element of 
obstruedon is present the most smtable, and the 
least dangerous, method would appear to be that 
favoured by Simpson-Smith (1939), C. W. Mayo 
(1940), and Frank, Miller, and Bell (1942). An 
Abbott and Johnston small double-lumen tube 
is swallowed. Once the pylorus is passed a 
balloon at the distal end of the tube is inflated 
and carried down the intestine by peristalsis 
(the bowel being decompressed m route) until it 
is arrested by the tumour, when a small quandty 
of a thin solution of barium sulphate can be 
instilled and the tumour outlined. This method 
has the additional advantage of allowing the 
bowel proximal to the tumour to be cleansed by 
lavage. 

Where intestinal obstruction is not present 
an aqueous suspension of barium sulphate by 
mouth is recommended and watched frequently 
as a " small-bowel study ”. In the opinion of 
A. Akerlund (1932) it is now quite possible to 
make an X-ray diagnosis by accurate examinaDon 
technique at a relatively early stage before any 
marked obstruction has had time to develop. He 
advises that the patient lies on his right side 
immediately after the meal and for some time. 
During the first hour brief screening examina- 
tions and survey exposures are taken at frequent 
intervals (with secondary diaphragm and broad 
girdle compression). The cardinal features in 
the early case are ; (i) obliteration of normal 
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rugs, (2) stiffness of the affected portion of the 
intestincj which is unyielding and tender to 
pressure, (3) filling defect, (4) peristalsis forming 
pseudo-diverticula. In his paper he shows 4 
cases Mlh undoubted X-ray local signs of tumour 
infiltration. 

Mayo and Nettrour (1936)> tn reviewing 31 
cases of carcinoma of jejunum at the Mayo 
Clinic, found in 10 cases positive X-ray evidence 
of tumour. They quote Gabor and Hiller for 
the opinion that retention of barium in the small 
intestine for more than eight hours is suspicious. 

Good and MacCarQ' (1942) reported 22 posi- 
tive findings out of 25 " small-bowel studies ’ 
with contrast medium examined by them at the 
Mayo Clinic. 

Cameron (1938), in reporting 4 eases, had 
positive tumour findings in I ease and possibly 
in another. 

Other authors reporting positive X-ray find- 
ings include Palumbo (1933), Procschcr and 
Muir (1935), Mitchell Heggs (i937)) Craig (1941), 
and Hamilton, Kennedy, and Herault (1944). 

Weber and Kirklin (1942) reviewed the X-ray 
statistics at the Mayo Clinic, 1930-1939, when 
17,000 cases of duodenal ulcer were correctly 
diagnosed j despite this large ‘ turnover ’, out 
of 36 cases of malignant small-bowel tumours 
the lesion was ‘ noted ’ in 94 per cent in the 
duodenum, 85 per cent in the jejunum, and 67 
per cent in the ileum. 

I have discussed at some length the X-ray 
investigation of these cases, because it must play 
a great part in attaining the pre-operative dia- 
gnosis. One ventures to suggest that a Miller- 
Abbott tube with suction and lavage might be 
used with benefit in many cases of acute intestinal 
obstruction to cleanse as far as possible the 
bowel lumen and contents before submitting the 
patient to operation, and to supplement the other 
more usual pre-operative measures of intra- 
venous therapy, etc., for few surgeons can be 
proud of their operative monality figures in acute 
small-bowel intestinal obstruction. 

It is worthy of note that C. W. Mayo in 1940 
found that an actual or tentative diagnosis of 
small-bowel malignant tumour had been reached 
in 25-7 per cent of lOi cases at the Mayo Clinic. 

PATHOLOGY 

There is considerable variation in the reported 
frequency of the two principle malignant tumours 

the small intestine, carcinoma and sarcoma. 

more frequently than the latter. 
Avt ^^940), in reporting 108 cases at the 

Mayo Clinic, 1907-1939, found 80. cases of 
adenocarcinoma and 10 of sarcoma (in 16 there 
no histological examination) ; and Cameron 
1.1930), in reporting 200 cases, found 109 carci- 
noma and 78 sarcoma cases (the remaining 13 
were described as malignant carcinoids). 

In the present series 12 were carcinoma and 
9 sarcoma. 
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The site of the tumours is also subject to 
variation. Bland-Sutton (1914) declared that 
cancer of the small intestine was commonest m 
the duodenum. Johnson (1922) expresses the 
opinion that, if one excludes the ampullary 
region, cancer of the duodenum is almost un- 
known. At the present time this statement 
appears to be misleading. Mayo and Rankin 
(1930) state that the incidence of cancer is highest 
in the jejunum. Berger and Koppclman (1942) 
report I case of carcinoma in the infrapapillary 
region and have found, reported, and proved 386 
cases of duodenal carcinoma (77 suprapapillary, 
251 peripapillary, and 58 infrapapillaiy') ; Cohn 
(1944) added 2 carcinoma cases in the supra- 
papillary portion. 

C. W. Mayo (1940) in 80 cases of carcinoma 
found the incidence to be duodenum 23, jejunum 
31, and ileum 21 ; in 5 the site was not specified. 
In Cameron’s scries of 109 cases of carcinoma, 
none were duodenal, 70 were jejunal, and 35 ileal. 

The common site for sarcomata is ileal. Out 
of 78 cases, Cameron (1938) found 33 were 
jejunal and 42 ileal. Sarcoma of the duodenum 
appears to be excessively rare, though Simpson- 
Smith (1939) reported 3 such cases in a scries of 
70, while Frank, Miller, and Bell (1942) found 
as many as 21 out of 102. 

Tabic I shows the distribution and patliology 
of the cases here reported. 


Tabic /.—Site anu Pathology of 
21 Cases 


SlTt 1 

Total 

Cases 

1 Adcso- 1 

j CARChVONtA 1 

1 Sarcoma 

Ouodenum 

0 

i o 

0 

jejunum 

i 7 

4 

3 

Ileum 

13 

7 

6 

Small intestine (part) 
not stated) 

X 

J 

0 

Total 

21 

12 

9 


Table II gives details of the different types 
of carcinoma and sarcoma. 


Table IL — ^Pathologic Lesion and 
Percentage (21 Cases) 


Gross Type of 
Tumour 

1 No. OF 
Cases 

1 Per- 
1 centage 

1 Tumour 

Sub-groups 

Carcinoma 

12 i 

57 

Adenocarcinoma 8 
Papillary adeno- 
carcinoma I 

Alveolar carci- 
noma 3 

j 

Sarcoma , 

9 

43 

jReticulum-ceW 
; j sarcoma 4 

\Lymphosarcoma 3 
, Fibrosarcoma 2 
! Leiomyosarcoma 0 


c j . i-ypc or carci- 

noma found IS of the constricting ring variety 
similar to that type so frequently found in the dist^ 
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half of the colon and presenting the histological 
picture of a columnar-celled adeno-carcinoma. 
Nickerson and Williams (1937) state that infil- 
tration of submucosa occurs early but that the 
muscularis mucosa and the muscle coats arc 
more resistant and arc not involved till later. 
They believe that involvement of the serosa is 
rare. Sometimes the growth develops in a 
polypj and according to Mitchell Heggs (1937) 
this is the more usual type in the younger age 
groups. Whatever form the primary growth 
may have with the passage of time it tends to 
ulcerate and undergo colloid degeneration. 

At operation the tumour is generally found 
already to have encircled the bowel completely 
and usually involves by its growth the relatively 
short distance of an inch or t%vo of the bowel, 
and not infrequently its extent is a fraction of 
that area as is well shown in Case 5 of this scries 
(see Fig. 421). However small the tumour is, 
by the time it is first seen it has generally brought 
about complete, or very nearly complete, occlu- 
sion of the bowel lumen. The late onset of 
symptoms in these cases is accounted for by the 
fluid nature of the bowel contents at this level, 
and in consequence many of these cases first 
present themselves for treatment as cases of 
chronic or acute intestinal obstruction. In 
consequence of this gradual onset of obstruedon, 
dilatation and hypertrophy of the proximal loop 
is a frequent finding. 

An occasional complication of the annular 
type of tumour is the occurrence of intussus- 
ception, as is well shown in Case 3 (Figs. 417, 
418), in which the intussuscepdon extended for 
6 in. and was not completely reducible at opera- 
tion. Black (1944) describes a case of low-grade 
polypoid adenocarcinoma which was thought to 
have caused attacks of intussusception for several 
years. 

Intussusception is naturally a more frequent 
occurrence in the polypoidal type of tumour. 
Bland-Sutton (1914) reports an interesting case 
of a man with disseminated melanoma who was 
admitted to the Middlesex Hospital with intestinal 
obstruction and was considered too ill for opera- 
tion. Later his condidon improved and he 
“ passed ” a length of bowel covered with melan- 
oma deposits. Foster (1944) reports the occur- 
rence of intussusception of a carcinomatous 
polyp in both father and daughter. Perforadon 
through the tumour or the adjacent wall occurs 
infrequently. Mitchell Heggs (1939) quoted 
Venot and Parcellier as being able to find only 
2 instances of perforadon. Johnson (1922), 
however, refers to 3 cases of perforation in the 
museum of University College Hospital (draw- 
ings by Sir Robert Carswell). 

Although intestinal symptoms develop rela- 
tively late, secondaries occur early. The early 
onset of secondaries is no doubt due to the 
abundance of the vascular and lymph-supply, 
combined with the well-developed absorptive 
function of the bowel at this level. Mayo and 


Nettrour (1937) found secondaries in 50 per 
cent and quote Craig’s figures of ii out of 12 
cases. 

Metastascs are found in the related lymph- 
nodes and peritoneum, in the liver, lungs, long 
bones, and dura in that order of frequency. In 
this series, 7 out of the 12 cases of carcinoma 
showed secondaries. 

Sarcoma. — Sarcoma of the small intestine 
may be annular and constrictive, polypoidal, or 
tubular. The last type converts several inches 
of the bowel into a rigid tube, as in the case 
reported by Cope and Grant (1942) in which 
10 in. of the bowel were thus altered, the wall in 
places being thickened to as much as 2 in., while 
the lumen was still fully 3 in. in diameter. 

The annular type closely resembles in appear- 
ance the annular type of adenocarcinoma. Case 
6 shows a very narrow tightly constricting 
annular growth situated four feet from the ileo- 
crccal valve, thought at operation to be carcino- 
matous, but which subsequent histology proved 
to be a sarcoma. Once again this emphasizes the 
importance of histological examination in these 
cases, for macroscopically similar obstructive 
lesions may be tuberculous. 

The obstruction effect of these annular 
growths may be made more complete by pressure 
of adjacent and involved lymph-glands. 

The tubular type of growth may also cause 
acute intestinal obstruction. This may be due 
to one of two causes. The common type of 
tumour usually starts in a lymphoid follicle in 
the submucosa, from which it spreads along the 
submucosa and eventually invades the muscle 
coat. Because the tumour cells neither elicit 
nor form much collagen, there is little tendency 
for constriction to take place (Cheever, 1933) > 
instead the tumour has the effect of weakening 
the muscle, if not actually paralysing it, and so 
causing dilatation, with resultant stasis of the 
bowel content. Alternatively, the stasis and 
consequent intestinal obstruction may be brough 
about by the destruction of the nerve-plexus, 
with resultant paralysis of that segment of bowe . 

Aneurysmal dilatation at the site of tumour 
is a frequent occurrence and is said by some 
authors to be more common than the ann 
constriction variety i Ullman and Abeshou 
(1932), however, found 37 cases of stenosis as 
against 18 cases of dilatation, while Weinstein 
(1933) found an equal incidence. 

Perforation of the tumour or the adjacent 
wall occurs rarely. Of the 9 sarcornam reported 
in this series 3 were perforated (c.g., Case 2 and 
Case 8) In discussing this complication and 
reporting i case, Lewis (1939) was able to fmd 
only 6 cases out of 400 sarcomata recorded in the 
literature. Ullman and Abeshouse (1932) found 
2 cases of perforation in their review of 126 cases. 

Metastatic growths seem to be commonest 
in the cases with sarcoma, and Ullman and 
Abeshouse (1932) found secondaries in almost 
every case. 
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When the classification of intestinal sarcomata 
is retnewcd one is faced with much conflict- 
ing material. In 193 ^ Ullman and Abcshousc 
suggested that all the sarcomatous tumours be 
designated lymphosarcomata until the true rela- 
tionship of the lymphocyte to tlic rcuculum cell 
be established. In 1938 Cameron classified the 
sarcomata as fibrosarcoma, leiomyosarcoma, and 
malignant l>TOphoblastoma, the latter group 
including lymphosarcoma, lymphadenoma, and 
reticulo-endothclioma ; he points out that 
of the IjTnphobiastoma group arc so inter-related 
that histological subdivision is frequently un- 
justifiable. In his review of 78 cases he classifies 
49 as lymphoblastoma, and of these he accepts 
43 as lymphosarcoma. In 1939 Lincoln Lewis 
quoted Ewing’s classification of leiomyosarcoma, 
mixed-cell sarcoma, and lymphosarcoma. 
Morison (1941) suggests that the term ‘ reticulum- 
cell sarcoma’ be applied to all tumours arising 
from the reticulum or its lymphoid derivatives, 
maintaining tlrat there is little purpose in tnuch 
subdivision when all are transitions and a single 
tumour may show more than one stage. Warren 
and Lulenski (1942) describe malignant lymph- 
oma, Hodgkin’s disease, lymphosarcoma, and 
reticulum-cell sarcoma, while Frank, Miller, and 
Bell (1942) subdivide 102 sarcomata into three 
main groups, nearly 70 per cent of which arc 
included in the first main group of lympho- 
sarcoma and reticulum-cell sarcoma, 22 per cent 
are included in the second group of leiomyo- 
sarcoma and myosarcoma, while the residue arc 
in the third group of fibro-, neurofibro-, and 
spindle-cell sarcomata. 

There appears to be a definite relationship 
beTOeen the subgroups lymphosarcoma and 
reticulum-cell sarcoma, and probably a connexion 
between them and HodgUn’s disease of the 
intestine. In view of this it would seem desir- 
able to call them, as Cameron (1938) did, 
malignant lymphoblastoma, the classification 
being completed by the less frequent types of 
leiomyosarcoma and fibrosarcoma. 

The surgeon desires to adopt a terminology 
which to him will be self-explanatory and one 
which will neither inhibit further questioning 
nor prove too false if later research by the 
pathologists should establish the connexion 
which at the moment they apparently suspect. 


Suggested Scheme for Cellular Sarcomata 
IN THE Small Intestine 


Neoplasia 
Polyblastoma 
(malignatitj but 
tindifferentiated) 


Poiycytoma 
(malignant, but) 
characteristic) 


Nomial Cytological Development 
Presumed stem-cell of 
rcticulo-endolhehal system 
(the polyblast) 

Reticulum Endothelial Lymphoblast 

cell ceil or 

/ or lymphocyte 

/ littoral 

^ ’ cell 

Fibroblast 


be suggested that the malig- 
nant undifferentiated tumour arising presumabl} 


from the polyblast (the primitive lymphosarcoma 
of earlier writers) be called meanwhile the 
polyblastoma, and the more differenuated tumours 
of the group — the rcticulosarcoma (producing 
argyrophil reticulum), the rcticulo-cndothclioma 
(forming sheets of cells), and the lymphosarcoma 
(cells resembling fairly adult lymphocytes)— be 
grouped as the polycytoma. Lymphadenoma 
should as yet be classified separately. 


TREATMENT 


The treatment of choice is resection of the 
affected loop of bowel along with a wedge of 
related mesentery and contained lymphatics. 
Continuity of bowel is re-established cither by 
an end-to-end or a lateral anastomosis. Rankin 
and Mayo (1930) favour the former as giving a 
better chance of an aseptic field. 

After operation Heggs (1939) advises continu- 
ous pcrnasal aspiration in addition to the usual 
intravenous therapy. 

Johnson (1921) favours jejunostomy, but 
insists on the necessity of an anastomosis within 
14 days. Jejunostomy in cases with acute 
obstruction was found by D’Allaincs, quoted by 
Heggs (1937), to give a mortality-rate of 75 per 


cent. 

Resection and anastomosis is by no means 
always possible, and C. W. Mayo (1940) gives 
figures for the Mayo Clinic similar to those of the 
other writers with fewer cases : in 42-4 per cent 
resection was possible, but in 41-3 per cent a 
palliative cntcro-anastomosis or other procedure 
was all that could be done, while 16-3 per cent 
were closed without furtlier procedure. 

Post-operative or palliative X-ray therapy is 
recommended by many writers, particularly 
American writers. Hundley and Bates (1938) 
report a case of jejunal cancer with many regional 
nodes and one nodule in the liver. The tumour 
was resected along with the involved glands and 
post-operative X-ray therapy given, the patient 
being alive and well three years later. Others 
favouring post-operative therapy include Weeden 
(1929)5 Ullman and Abeshouse (1932), Cameron 
(1938), Shulman (1941), Cope and Grant (1942), 
and Frank, Miller, and Bell (1942). All these 
authors stress particularly the use of X rays in 
sarcoma. In sarcoma some authors believe that 
all cases should have X-ray therapy whether the 
case has been operable or not j in the latter, it is 
stated that radiotherapy alleviates the symptoms, 
diminishes the size of the tumour, and improves 
the pauent’s general condition, although it has 
httle, if any, effect on the duration of life. 
MeSwain and Beal (1944) report that two cases 
(one had a resection and both had X-ray therapy) 
are surviving after nine years. 

In the present series of 21 cases (no clinical 
records available in 3 museum specimens) is 
operations were performed: in 13 a resection 
and anastomosis was carried out; in i case a 
two-stage procedure was done, first a lateral 
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anastomosis to short circuit the tumour, followed 
14 days later by resection of the tumour ; the 
other operation consisted of simple drainage of a 
pelvic abscess. 

Of these 15 cases 9 died within 14 days, 
giving an operative mortality of 60 per cent ; 
2 of tliese cases, and possibly 3, had perforated 
before admission to hospital. 

Of the 10 carcinoma cases submitted to opera- 
tion the operative mortality was 50 per cent ; 
of the sarcoma cases it was 75 per cent. 

In assessing the operative mortality it is as 
well to bear in mind that when first seen 6 cases, 
because of the seriousness of their condition, 
required immediate operation. 

Operative Mortality. — The immediate 
operative mortality reported in the literature 
varies, and, according to Hundley and Bates 
(1938)5 is doubled in the presence of acute 
intestinal obstruction from 18 per cent to 36 
per cent. At the Mayo Clinic in 31 cases of 
jejunal cancer Mayo and Nettrour (1937) give 
the operative mortality as 20 per cent. Cameron 
(1938)) in his review of 200 cases of carcinoma 
and sarcoma, reports an immediate operative 
mortality of 30 per cent. 

PROGNOSIS 

Prognosis is bad ; the immediate because of 
the degree of obstruction when first seen by the 
surgeon, the late because of the high frequency 
of metastasis. 

Wakeley (1932) reported a case well eight 
years after, resection of terminal ileum for adeno- 
carcinoma. He had the somewhat unique c.Kperi- 
ence of exploring the abdomen at that time while 
repairing an umbilical hernia. He could find no 
evidence of secondaries. 

Mayo and Nettrour (1936) , in their series of 
31 cases, report 2 cases surviving more than 
seven years, and i case which survived for seven 
years. 

Cameron (1938), in his review of 200 cases, 
found the survival-rate as follows : — 

Survival Rate in 200 Cases 




{Cameron) 





3 Years 

5 Years 

8 Years 

20 Years 

Carcinoma 

13 

6 

r 


0 

Sarcoma 

10 

JO 

3 


I 

Total 

23 

16 

4 


I 

In this 

series. 

of the 6 

cases 

successfully 


operated on i was a sarcoma and 5 were carci- 
noma. The sarcoma case developed secondaries 
and died in three years. Of the 5 carcinoma 
cases, I developed secondaries within one year, 
2 remained well for 2^ years (r put on 35 lbs. in 
weight), at which time secondaries became 
obvious or were presumed. One is still well 
2i years after operation and has gained 37 lbs. 
in weight. The longest survival was nine years. 
This case succumbed following the operation 
of right hemicolectomy for a carcinoma of the 


emeum nine years after resection of small-bowel 
carcinoma. Unfortunately, at the time of his 
second operation and death, it was not known 
that he had had a small-intestinal carcinoma 
removed at his first operation. In reviewing 
this case now it is thought that the excal carci- 
noma may have been a secondary growth, although 
at the time it was considered to be a primary. 

CASE REPORTS 

Case I. — A male patient, aged 62, was admitted 
to hospital on March 7, 1942, with a history of 
18 months’ duration, commencing with loss in weight. 
After 13 months he began to have gurgling sounds 
in his abdomen after food ; not till one month later, 
that is four months before admission, did he begin 
to have pain. This pain came on 15 minutes afer 
food and was relieved by alkalis and by lying on his 
right side. The pain was situated in the lower 
epigastrium and upper umbilical region, but latterly 
it was situated more in his left side. For one day, 
14 days previously, he vomited after every meal, 
but apart from this he had had no vomiting. His 
appetite had been good, but he was afraid to eat 
because of the pain ; recently he had heartburn but 
not water-brash. Bowels had always been consti- 
pated, but were worse lately. He had noted no 
change in the colour of the stools. 

On Examination. — Intelligent patient of good 
colour who showed evidence of considerable weight 
loss. The abdomen moved freely with respiration 
and there was no rigidity. A tender mass was 
palpable in the epigastrium and left hypochondrium. 
No liver enlargement was found. Barium meal 
showed a “ normal stomach and duodenum ”. Test- 
meal showed hypcrchlorhydria with rising curve. 

Operation (Prof. Illingworth).— On March ii 
the abdomen was opened through a midline epigastric 
incision. In proximal jejunum 3 in. below the 
duodenojejunal junction there was a massive primary 



mesenrery. 


growth, 2 in. in diameter, which appeared to be 
causing stenosis. It was involving adjacent mesen- 
tery to some extent, but no enlarged glands were 
felt at this region ; one gland was present proximaliy 
in relation to the third part of the duodenum. 

The affected segment of jejunum was isolated oy 
division of its mesentery, with care to preserve the 
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superior mesenteric vessels. The was 

divided above and below the tumour and the ends 
infolded. Proximally the point of division was at 
the duodenojejunal flexure (after freeing its attach- 
ments). A lateral anastomosis was made between 


a quantity of thin purulent fluid escaped. No ulcer 
was found in the duodenum. The appendix was 
adherent to cxcum, but was obviously not the cause 
Of the trouble. There was a general peritonitis. 
When the small bowel was c.xamined a tumour was 



Fig. 415 . — Case i. Sections showing invasion of tlic small-bo«e) mesentcr>’ by cancer cells. A, 751 B, X 225. 


the third parr of duodenum (after mobilization) and 
the jejunum some 6 in. below the level of resection. 
The enlarged gland previously noted was removed 
and the wound closed. 

Progress. — He made an uneventful recovery and 
was dismissed well on the twentieth post-operative 
day. At the end of nine months he had put on 
37 lbs. in weight and is still well after 2} years. 

The Specimen (^Fig. 414). — The segment of bowel 
has been opened in its entire length to show an 
armular type of tumour about 2) in. in length which 
is completely occluding the bowel lumen. The 
tumour has penetrated widely through the muscle 
layer and has extensively invaded 5 ie mesentery. 
The proximal loop is dilated and shows some muscle 
hypertrophy. 

Histological examination confirmed the diagnosis 
of adenocarcinoma which had metastasized to the 
lymph-gland (K. Fraser) (_Fig. 415). 


Case 2. — A male, aged 51, was admitted to a 
nursing home with a history of many years of indi- 
gestion which was investigated some years ago. His 
own doctor had been looking after him for some 
time and had seen him the night before and had 
advised that he should have an X-ray examination. 
At 8 a.m. on the morning of admission he was seized 
wiA acute abdominal pain, which started in the 
epigastrium but later shifted to the right iliac fossa. 
He was seen some hours later by his doctor, who 
advised immediate operation. He gave a history of 
some loss of weight. 

Examination. — ^T. 99-6, P. too, R. 22. He 
looked very ill. His tongue was dry and the abdo- 
men distended. No mass was palpable and there 
was no localized rigidity. Tenderness was marked 
in the epigastrium and down the right side. The 
diagnosis was thought to be a perforation of a duo- 
denal uker rather than an appendix, although the 
picture fitted neither and something “ out of the way ” 
was suspected. 

Operation (Mx. A. J. Hutton). — ^Right para- 
median incision. When the peritoneum was opened 


found encircling the bowel 6—8 in. below the duodeno- 
jejunal junction. There appeared to be some leakage 
from the tumour. At the root of the mesentery in 
the line of the drainage there was a large glandular 
mass. This was fixed to the posterior abdominal 
wall and aorta and was quite irremovable. A loop 



Fig. 416 . — Case 2, A spheroidal-cell carcinoma of 
small bowel. 


of bowel including the tumour was excised and an 
end-to-end anastomosis was performed. The abdo- 
men was closed. 

Progress. — He had a bad cough following the 
operation; his condition deteriorated steadily and 
he died on the sixth day. 

The Specimen (Fig. 416).— There is a tumour 
about li m. in diameter arising from the mucosa 
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and spreading round the bowel wall, which it has 
not completely encircled. The tumour surface is 
slightly raised and irregular and shows deep congestion 
and areas of necrosis. At the centre of the growth 
the muscle layer has been penetrated, the tumour 
tissue having reached the serosa. 

Histological Examination (Dr. N. G. B. McLetchic). 
— This showed the structure of a very cellular rapidly 
growing spheroidal-ccll carcinoma with invasion of 
lymph-glands. 

Case 3 . — A housewife, aged 64, was admitted to 
hospital with acute central abdominal pain of 18 hours’ 
duration. The pain was accompanied by a iceling 



Flo. ^S7. — Cast 3. An adcnocjircinoma of polypoidal 
npe which has caused intussusception of the small 
intestine. 


of abdominal distension and vomiting occurred two 
hours before admission. She had felt “ off colour ” 
for several months and was under treatment from her 
own doctor for anaimia and a ventral hernia. Her 



appetite had been poor and she had been losing weight 
for some time. Constipation had been troublesome, 
but her bowels moved the day before admission. 

On Examination. — She was found to be a pale, 
thin, ana:mic woman, showing evidence of marked 
loss of weight. A mass was palpable to the left of 
the umbilicus in a moderately distended abdomen. 
No umbilical or femoral hernia was found. Rectal 
examination was negative. Next day, the day before 
operation a preliminary X-ray film showed “ a 


large area of bowel distended with gas ”. Barium 
enema passed freely to the terminal ileum, revealing 
no obstruction in large bowel. 

Operation (Mr. J. Mill Renton).— The abdomen 
W'as opened through a left paramedian incision. 
About to ft. from the ileocaical junction an intussus- 
ception of small intestine was found, 6 in. in extent 
and with marked distension above the obstruction. 
The intussusception could be reduced in part only, 
complete reduction being prevented by adhesions at 
its neck. The affected portion of small intestine 
was excised and a lateral anastomosis was performed. 
The wound was closed. 

Progress. — She was making quite good progress 
until the eleventh post-operative day, when her 
wound burst. She died on the fourteenth day. 


*• 
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Fig. 419.— Case 3 - Pi. "uscuian* mucosa and has 
which has spread through ™ j on the right is 

invaded the muscle layers. NorinaJ . , o , r. v o 


The Specimen (Figs. 4 ^ 7 > 41?)- There is an 
inular tumour invUmg the entire circumference 
■ the bowd and producing almost complete occlu- 
on The tumour has formed the apex of the 
on. 1 _ which is still partly in evidence. 

The fntussuscepted portion of srnall 
mtains an adenocarcinoma invadmg fairly deeply 
rouLh muscle. Several enlarged mesenteric lymph- 
mds show inflammatory reaction, but no metastatic 
posit”. (F«g. 419O 
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e^had suddenly developed pain in her back and 
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hypertrophied. There were no glands involved and 
no palpable metastasis in the peritoneum or liver. 
The growth appeared to be a carcinoma of small 
intestine. The affected segment of intestine was 
excised along with a V-shaped portion of the mesen- 
tery. The two ends were closed and a lateral anasto- 
mosis was then performed. 



Fig. 422 . — Case 6. An annular type of reiiculum-ccll 
sarcoma of the terminal ileum. The invaded gland can be 
seen in the cut surface of the mesentery. 


Pathological Report (K. Fraser). — This speci- 
men shows huge dilatation and some hypertrophy of 
the proximal loop of small bowel. There is an 
annular growth at the lower limit of the dilatation 
which has completely occluded the bowel lumen. 
The tumour is only in. wide (Fig. 421). The histo- 
logical picture was that of a fairly well-differentiated 
adenocarcinoma, with invasion of the rnuscle layer 
at one point. Mitotic figures are not a" prominent 
feature. 

Progress. — Immediate progress excellent. No 
vomiting and rapid recovery. Bowels opened well 
on fourth day after aperients, the appetite was return- 
ing, and the patient was feeling very well. On the 
evening of the sixth day he complained of sudden 
pain referred to pubic region and scrotum. This 
was followed by two normal bowel movements. He 
felt collapsed, but improved after stimulants. One 
hour later he suddenly fell back unconscious. Seen 
shortly afterwards he was found to be cold and 


almost pulseless. Heart-rate was about 90 and very 
faint j respirations normal. He later regained 
consciousness and understood questions, though he 
answered with difficulty and incoherently. No facial 
paralysis or paralysis of limbs. Both pupfis were 
completely inactive to light. At first the right pupil 
ivas dilated and the left contracted ; later both were 
dilated. Two pints of plasma and three pints of 
glucose-saline were given intravenously. This im- 
proved the pulse very slightly, but the improvement 
was not maintained and he died five hours later. At 
no time did he complain of pain in his chest or side. 
There was no post-mortem. 

Case 6 . — female patient, aged 61, was admitted 
to the medical wards of the Western Infirmary with 
a four months’ history of attacks of central abdominal 
discomfort and pain unrelated to meals but accom- 
panied by vomiting which relieved the pain. The 
attacks of pain came in “ waves ” which lasted about 
five minutes and with a period of freedom of the 
same duration. During the attacks she had diar- 
rheea. For some time she had been conscious of 
rumblings in her abdomen and had been losing 
weight. After admission the vomiting, which had 
been bilious, became faical and she was transferred 
to the surgical wards. A barium meal six days 
previously showed a normal stomach and duodenum 

Examination. — On admission to the surgical 
wards she was found to have a dry yellow skin mth 
marked loss of subcutaneous fat. The abdomen 
was distended mainly in the centre, but also in the 
right flank. The distension at times appeared to 
have a ladder pattern. No mass was palpable and 



.,-5 —Case 6 Shows all the layers of bowel wall 
m^ded by ret.culom-cell sarcoma, (x 3 ) 


lere was no tenderness or rigidity. There was no 
lifting dullness. She was given pre-operative intra- 
enous therapy, etc., and was operated on the next 

Ope^TION (Prof. Illingworth). Under spinal 
imsthesia, supplemented by gas and oxygen, fte 
idomen was opened through a right paramedian 
cision. About 4 ft. above the ileocscal juncuon 
1 annular tumour was found 2 in. in length and 
most completely obstructing the bowel. Eroxi- 
allv the intestine was greatly hypertrophied and 
lated for several feet. A few small glands were 
und in the adjacent mesentery, but no distant 
etastases were seen. The affected segment ot 
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ileum, along with a wedge of mesenxety including 
the glands, was excised, and a side-to-side anasto- 
mosis was carried out. The wound was closed. 

Progress. — Her progress for several days w’as 
satisfactorj' until she developed a pelvic peritonitis 
and died on the tenth day. 

The Specimen (Figs. 4a2-4:4)-7-Thcrc is an 
annular type of tumour about 2 in. in length which 
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Fig. 4M . — Case 6. A, Stained by H. and E., shows r 
fibrillar sirotna. B, Shows the same 
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abdominal pains and “ rumblings ” which started the 
day before admission. The- pains were situated in 
tlic lower umbilical region and left iliac fossa. When 
the severe spasms passed off he felt a dull pain 
in the left iliac fossa. He had had no vomiting and 
his bowels had been regular. For 2-3 months he had 
felt slight colicky pains just above the inguinal liga- 
ments. He thought he might have lost some weight. 



B 


im-sizcd oval and spindle cells associated with the light 
stained to show reticulum. ( x 135.) 


is almost completely occluding the bowel lumen. 
The tumour appears to be mainly involving the 
submucous coal of the bowel, with consequent 
elevation and thinning out of the mucosa. It has 
penetrated the muscle layer, which is thinned out 
and fragmentary, and is infiltrating the subscrous 
coat. The proximal loop shows well-marked muscle 
hypertrophy and some dilatation ; distally the bowel 
is collapsed. In the adjacent mesentery there is one 
enlarged and invaded gland. 

Histological Report {Pcof. J. Shaw Dunn). — “ The 
tumour is composed mainly of ova! or spindle cells 
of medium size associated with light fibrillar forma- 
tion. It apparently arises in mucosa, possibly from 
/Ttefact 



A 


On Examination. — He was found to be very 
thin and dehydrated. His tongue was dry and brown. 
The abdomen showed distension in the lower central 
abdomen and in the flanks. Visible peristalsis was 
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Fig. 425.— Case 7. A, Reticulum-cell sarcoma densely infdtrating all the bowel coats (x 2-25). B, Medium-sized 
oval and spindle cells m a stroma of fine reticulum ( x 300). 


a Payer’s patch, and invades very diffusely through 
supmucosa and muscularis to serosa. The muscu- 
lans muTOsa remains identifiable and many of the 
From its structure and site, where it appears 
to have been prunary, I regard this as most probably 
a renmum-cell sarcoma growing from lymphoid 


4 2ged 60, was admitted to 

hospital on Aug. 27, 1937^ vvith severe colicky 
VOL. XXXir~NO. 128 


seen below the umbilicus and was passing from 
right to left. No mass was palpable, but there was 
tenderness in the left iliac fossa. Barium enema 
showed “ delay and narrowing in the lower sigmoid 
with local tenderness at this point. The large bowel 
proximal to this area filled normally. The appear- 
ances suggest neoplasm of sigmoid 

Operation (Mr. W. CampbeU).— On Sept. 3 
me abdomen was opened through a left paramedian 
memon. Great distension was found in both large 

32 



490 


THE BRITISH JOURNAL OF SURGERY 


and small bowel. An annular growth involving the 
terminal ileum and adherent to the bladder proved 
to be the cause of the small-bowel obstruction. The 
large-bowel obstruction was due to an adhesion. 
The terminal ileum, along with the tumour, was 
excised and a lateral anastomosis was carried out. 
A drain was inserted and the abdomen was closed. 
He died on the sixth post-operative day. 

Histological Examination (Dr. J. F. Heggie). — 
“ This is a cellular malignant tumour which has 
invaded the bowel wall, adjacent lymph-glands, and 
the tissue from behind the bladder. An opinion 
as to the nature of the growth cannot be given at 
present ”. {Fig. 425.) 

This tumour is now considered to be a reticulum- 
cell sarcoma. 

Case 8. — A male, aged 65, was admitted to Mr. 
Roy F. Young’s wards in Western Infirmary with a 


POST-MORTCM EXAMINATION' (Dr. Marion K. 
Gilmour).— A quantity of free purulent fluid was 
found in the peritoneal cavity. The proximal small 
intestine was distended with greenish-yellow fluid. 
About 4 ft. from the duodenojejunal junction a 4-in. 
length of bowel was found to be firm and thickened ; 
I in. distal to this mass there was a perforation of the 
bowel which was rcsponsibl for the peritonitis. On 
opening the bowel a pale infiltrative growth was 
found occupying some 3-4 in. of the bowel wall. 
Acute inflammatory congestion was also present. 
The distal bowel was collapsed. Two inches from 
the ilcocxcal valve another patch of infiltrative 
growth was found, il in. in diameter; this was not 
ulcerated. Many enlarged glands were found at the 
root of the lung ; the largest of these showed a pale 
margin suggestive of surrounding infiltration. 

Histological Examination of the bowel lesion and 
of the enlarged lymph-glands showed a rather 



Fic. 426 . — Case 8. A, Reticulum-ccll sarcoma showing invasion of bowel wall, (x 135.) B, A lymph-gland 
invaded by reticulum-cell sarcoma. The fine stroma shows fibrous changes in certain areas, (x 112.) 


history of one week’s duration. During that time 
he had been feeling unwell, with loss of appetite and 
energy, and he had stayed off his work. For five 
days before admission he had suffered from hiccup, 
which had been continuous and had prevented him 
from sleeping. For three days he had generaliaed 
abdominal pain with vomiting, worse on the day of 
admission. He did not know what colour the vomit 
had been. His bowels had been constipated for 
some time and he had to take “ medicine ”. 

On Examination. — T. loi, P. 124, R. 24. He 
looked ill, old for his age, and paid little attention to 
his surroundings ; he was unable to co-operate or 
to give any clear history. His cheeks were sunken 
and drawn, and there was evidence of marked loss 
of weight. The tongue was furred. The abdomen 
moved freely on respiration and was not distended. 
A tender mobile mass about 2 in. in diameter was 
palpable in the left hypochondrium. There was no 
rigidity and no free fluid. He was considered too 
ill for operation, and although duodenal drainage 
and intravenous therapy were instituted he showed 
no improvement and died two days later. 

A diagnosis of malignant small-bowel tumour 
was one of the possibilities considered in this case, 
probably due to the fact that this paper was being 
prepared at that time. 


vascular cellular growth with invasion of the pen- 
glandular fat in the latter. The cells are variable in 
size, and there are many mitoses ; they are separated 
by fine reticulum which becomes fibrous in ^reas. 

This is a reticular-cell sarcoma {Fig. 4^0). 

SUMMARY AND CONCLUSIONS 

1. A review of the literature on malignant 
small-bowel tumours is presented. 

2. The pathology of these tumotms is con- 
sidered in some detail, and a classification of 

sarcoma tumours is suggested. email 

a Thorough X-ray investigation of the small 
bowel is emphasized in all cases of rnelana m 
which the radiologist has reported that the 
stomach and colon are normal. 

4 The operative mortahty in these cases is 
high owing to the late onset of commanding 
symptoms and to the fact that the surgeon only 
too frequently sees them first as cases of intes- 
tinal obstruction. The prognosis is poor because 
of the early spread of metastasis. 

5. Twenty-one cases of malignant small- 
bowel tumours are described, 12 adenocarcinoma 
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years, but he was perfectly fit between them, and since 
joining the Army four years ago he had suffered only 
three attacks, the last being three months ago. There 
was no further past history of significance. 

On Admission. — The patient’s temperature was 
96'7'’ F.j his pulse 68, and respirations 22 per minute. 
He was distressed, his tongue was clean and moist, and 
his skin dry. His blood-pressure was 170 /too. 
Examination of the abdomen showed a very small 
range of movement on respiration, with marked muscle 
guarding over the whole of the left side. On the right 
side tliere was no resistance and no tenderness. By 
5 p.m. the pain had increased and the whole of the 
left side of the abdominal wall was rigid and immobile. 
Examination of the blood showed 4,400,000 red cells 
and 15,600 white cells per c.mm. ; 80 per cent were 
polymorphs and the h.^maglobin was 90 per cent. 
At 6.30 p.m. the patient was cathetcrized, and 18 oz. of 
concentrated normal and sterile urine were withdrawn. 
No blood-cells were found on microscopy. By 
7 p.m. his temperature had risen to 100° F. and his 
pulse to 90. The pain was still intense and by now the 
right side of the abdomen was involved in the spread- 
ing muscle rigidity, and tenderness was more marked. 
At this time rebound tenderness had made its appear- 
ance, and with the spreading rigidity, increase of pain, 
rising pulse, and rebound tenderness as guides it was 
thought justifiable to perform a laparotomy. 

First OpniUTiON. — ^At 8.30 p.m., under gas, 
oxygen, and ether anaisthesia the abdomen was opened 
by a midlinc epigastric incision by W. M. No gas or 
free fluid was found in the abdomen, the stomach and 
duodenum were normal, the lesser sac was c.\plored 
and nothing abnormal discovered. The whole of the 
small intestine was inspected, and apart from some 
congestion of the upper coils of jejunum, nothing 
abnormal was found. The posterior abdominal wall 
was then examined and an oedematous mass situated 
in the region of the tail of the pancreas and the left 
kidney was seen. The cedema involved the peritoneum 
and underlying tissue and spread into the transverse 
mesocolon. The diagnosis was still in doubt, and the 
possibility of pancreatitis was kept in mind. The 
abdomen was dosed without drainage, and at the end 
of the operation the patient’s general condition was 
good. 

’ Progress. — On the following day the patient’s 
condition was improving, but he still had pain in the 
upper left quadrant of the abdomen, and at times 
had spasms of pain and nausea. As he was unable to 
pass water he was cathetcrized, and 25 oz. of urine 
containing a great quantity of blood were withdrawn. 
Fluid by mouth was prohibited and glucose-saline 
was given by intraveneous drip infusion. On the 
next day. Sept. 15, the patient was better, but was not 
yet able to pass urine and was cathetcrized j another 
35 oz. of heavily blood-stained urine were wi^drawn. 
His blood-pressure was now 170/110, and his blood- 
urea was 28 mg. per 100 c.c. In the evening he passed 
urine which was blood-stained, and the next day, 
although he was still having pain, his general condition 
had improved but his urine, which was passed freely, 
still contained blood. Two days later the patient’s 
condition was very satisfactory, he was taking fluids 
by mouth, he had no nausea, his blood-pressure 
remained at 170/rioi there was a trace of blood in 
the urine and the leucocyte count showed 88,000 white 
cells per c.mm. 

On Sept. 20 the patient was almost symptom free, 
his urine was normal, but his blood-pressure remained 
at the same level. Ten days later, on Oct. i, the 
patient seemed very well and his blood-pressure had 


fallen to 120/80. By now the rigidity had completely 
disappeared and a tender thick mass was palpable in the 
situation of the left kidney. A descending pyclograra 
on Oct. 4 showed that the right kidney was normal and 
that no dye was secreted on the left side. 

On Oct. 16 a cystoscopy was performed by one 
of us (R. R.), and the bladder and ureteric orifices 
tvcrc found to be normal in all respects. A catheter 
passed easily up the right ureter to the full distance, 
but on the left side it could not be insened beyond 
about 15 cm. There was a copious efflux from the 
right kidney and a normal excretion time for indigo- 
carmine, but there was nothing whatever from the 
left side. A retrograde pyclogram was taken (Fig. 
427), which shows that most of the dye has returned 



Fia. 427 . — Ascendins pyeiogram, left side, shotting 
diffuse shadow. 


alongside the left ureter and entered into the bladder, 
but a small amount has gone up to the renal region, 
where it seems to be diffused in the soft tissuw and 
does not appear to outline any hydronephrotic sac. 
On the evidence accumulated so far, it was decided 
that this must be a case of rupture of the kidney, and 
as spontaneous rupture of a normal kidney was thought 
to be impossible, and in view of the fact that the right 
kidney was normal in function and outline, it was 
decided to explore the left kidney. 

Second Operation.— O n Noy. 2, under a 
lateral spinal anaisthetic, the left kidney was explored 
after resection of the 12th rib. Nothing abnoraal 
was encountered until the ' wL^^noKd' 

when cedema and a certain olSn Msilv 

The kidnev capsule was exposed and the or^n easily 

dissected free by gauze stripping as far as the upper 
Dofe which was dosely adherent towards the mid- 
and enclosed in a firm fibrotic and cedematous 
mass the size of a tangerine orange. This mass seemed 
dso to incorporate the left suprarenal capsule. By 
Mrefffl dissecuon the kidney was freed from its 
Ssion in this matted tissue, and now that it was 
easily visible, was found to consist of a hydronephrouc 
sac with what was apparently a perforation at the 
upoer end. During the course of the dissecuon at 
the^ upper end, clear urine gushed freely into the 
wound At the lower part of the tumour an aberrant 
r-na” artery and vein were found closely adherent and 
constricting the ureter just below the pelvi-uretenc 
iunction. The kidney emptied of mine was found 
tie a flabby sac and was removed without the shghtest 
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ABNORMALITY OF THE CALCANEUS AS A CAUSE 
OF PAINFUL HEEL 

ITS DIAGNOSIS AND OPERATIVE TREATMENT 
By A. FOWLER and J. F. PHILIP 

AlirentlN KOVAI. INriHMABV 


Frequently during the past few j'cars tve liavc 
observed at the Out-patient’s Surgical Clinic a 
painful swelling on the posterior aspect of the 
heel immediately proximal to tlic insertion of 
the tendo Achillis. It was noted that the condi- 
tion occurred in young women more frequently 
than among men, and as the upper margin of 
the back part of the shoe coincided with the site 
of the swelling, the cause was attributed to 
pressure. During cold weather repeated attacks 
of inflammation almost in the nature of a chil- 
blain made walking a trial and proved a source 
of considerable irritation to the patient. 

All such patients fell into one of two categories ; 
(i) In the first group a definite bursa lying super- 
ficial to the tendo Achillis was excisable and 
thereafter no recurrence of the condition was 
seen ; (2) In the second group no actual bursa 
was excisable, the thickened tissue superficial 
to the tendon appeared to consist of a chronic 
inflammatory reaction of the skin and subcutan- 
eous tissues and a recrudescence of the syndrome 
was invariable; 

Although the condition of rctrocalcanean 
bursitis has been discussed by several writers, 
we feel that too little attention has been paid to 
an underlying structural bone variation as the 
real cause of this condition. Whit e (1913) gives 
an excellent survey of tlie symptomatology of 
rctrocalcanean bursitis and his views agree witJi 
thoM of Ns^on (1921) in that they attribute the 
cause of the bursitis to trauma, such as may be 
caused by short shoes, excessive walking, etc. 
Both writers, moreover, believe that infection 
plays a part in its causation. Neilson stresses 
this point and states, “ Bacterial infection is 
chiefly metastatic, the disease being on this 
account very often bilateral.” We feel, however, 
that a bilateral condition is rather against a 
metastatic origin. Whit e says, “ Physiologically, 
it may be said that irregularities of the os calcis, 
more particularly those cases having a small spine 
posteriorly, have played a part, but the X-ray has 
demonstrated so many deviations in bone con- 
tours that this is almost a negligible factor.” 
He thus advises removal of the bursa ; neverthe- 
less, he goes on to state ; “It is not uncommon 
to find the superior posterior angle of the os 
calcis quite sharp, almost spinous in type, and 
it may be rounded off with an osteotome, though 
this is not at all necessary ”. Gottlieb (1928), 
writing on painful bursitis around the heel, 
points out that even though there is no exostosis 
shown on radiography, the results of irritation of 


the periosteum and bone may be evidenced by 
erosion, osteophyte formation, and a thickening 
of the cortex. 

As lias been previously mentioned, patients 
falling into our second group were not relieved 
by excision of the thickened tissue superficial 
to the tendo Achillis and were in reality suffering 
from a true rctrocalcanean bursitis. We doubted 
very much if trauma due to excessive walking or 
short shoes was anything more than an aggrava- 
ting factor in its causation and were still more 
dubious as to infection being the primary inciting 
agent, so that further search for a possible 
underlying cause in the os calcis itself was 
undertaken. 

Lateral radiographs of the recurring cases 
show a somewhat peculiarly shaped os calcis, in 
that, immediately underlying the affected area, 
a prow-Jike projection is demonstrable. Its 
contour is smooth and nor in the nature of an 
exostosis or ossification in the substance of the 
tendo Achillis, and we had doubts if this smooth 
bone could cause the trouble. Radiographs of 
the eases where a bursa was definitely demon- 
strable superficial to the tendo Achillis did not 
show this peculiarity. An investigation was 
therefore commenced Jnto the variations of the 
os calcis from its anatomical standpoint. 

In a series of 45 adult bones in the dry state, 
some of the measurements (all of which were made 
between fixed points) were fairly constant, 
differing in various bones by only a few miJh- 
metres. The most significant variation with 
regard to the subject under eonsideradon occurs 
in the angle formed between the posterior an 
inferior surfaces of the os calcis. For measure- 
ments, see Fiff. 429. These .f 

course, may also be made from radiographs . 

“.Tto il. ■'» “"to™ 

between the points shown averaged 75 mm. 

r The durance between the posterior hmit 
of the trochlear surface and the anterior limit 
of The bursal area averaged 20-30 mm. 

C The distance between the anterior ex- 
tremity of 8 and the upper limit of the cuboidal 
See varied between 45 mm and S3 mm. 

D The height of the cuboidal articular sur- 
face was the most constant measurement, the 

average being 25—26 mm. 

E The distance between the apex of 'the 
bursal area and the greatest projection ot the 
olantar surface of the internal tuberosity, when 
ft is in the same horizontal plane as the external 
tuberosity, is roughly equal to half of A. 


y 


r 
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G, The size of the angle formed between the 
posterior surface and the plantar surface of the 
bone. It is found by producing the line drawn 
between the most prominent point of the bursal 
area and the greatest posterior projection of the 
internal tuberosity, to meet a line drawn between 
the most prominent point of the plantar surface 
below and medial to the cuboidal area and the 
greatest projection of the plantar surface of the 
internal tuberosity. In size, angle G was found 
to vary between 44"^ 



Fig. 429. — Diagram of os calcis and table of measuremems. 


abnormal calcaneus 

In the other type, which is pathological, we 
again find a boat-shaped appearance.' Ihis 
time, however, it is due to a true projection 01 
the bursal area and is accompanied by an increase 
in angle G, So that a glance at angle G wiU 
differentiate the two conditions. In this second 



A 







\. 


Diminution in angle G is of little import. 
Yet in the cases showing structural changes in 
the soft tissues covering the bursal area, angle 
G is in the region of 75° or over, whereas the 
normal would appear to lie somewhere between 
44° and 69°. 

In the posterior part of the bone two varia- 
tions from the usual occur, and at first glance 
their radiographs seem identical, yet one of them 
produces no symptoms, whilst the other, which 
is definitely abnormal, accompanies the condition 
described in the first section of this paper, 
e.g., the distance represented by the line B 
varies between 20 and 30 mm., its length having 
little effect on the size of angle G. Lessening 
of B in many cases merely signifies an anterior 
horizontal prolongation of the apex of the bursal 
area or a posterior horizontal prolongation of 
the trochlear surface, and not a true pathological 
projection of the bursal area ; this type of bone 
produces a boat-shaped appearance of the 
superior surface of the posterior limb of the os 
calcis as shown in Fig. 430, A. 

In this type, which is the non-pathological 
condition to which we refer, angle G is normal. 


B 

Fig. 430. — A, Boat-shaped appearance of the upper 
edge of the posterior limb of the bone, but with no 
increase in size of angle G, B, Boat-shaped appearance 
of the upper edge of the posterior hmb of the bone, with 
increase in size of angle G. 

T 

type {Fig. 430, B) the increased projection of 
the bursal area which accounts for the increase 
in size of G comes at once to bear on the tendon 
above its insertion, as at this point the tendon 
cannot in any way be relieved from pressure. 
Secondary changes occur, therefore, in the bone, 
the tendon, and the overlying tissues. 

The posterior surface of the os calcis is 
divisible into three areas {Fig. 431) ; — 

1. A bursal area which is triangular with its 
apex directed upwards, and to which the tendon 
is not attached. 

2. A rough quadrilateral area below the bursal 
area which gives insertion to the central part 
only of the tendo Achillis. 

3. An inferior area which is triangular with 
its base directed upwards and which gives 
attachment to fascial structures continuous with 
the plantar fascia below and with the sheath of 
the tendo Achillis above. 
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Fig. 432 shows two interesting facts — namely, 
that the tendo Adhllis has a two-fold attach- 
ment : (a) The central part of the tendon is 
inserted into the middle area on the posterior 
surface of the bone, while the lateral parts of the 



area by the upper edge of the shoe causes the 
superficial inflammatory changes described. 

Lowering the heel of the shoe increases dorsi- 
flexion and docs not help matters, while lowering 
the upper edge of the shoe, although it relieves 
external pressure over the affected area, does not 
affect the relation of the projection to the tendon. 



Fig. 431. — Medial aspect of n saRittal section of tlie 
heel to detnonstrate the relation of the bursa and tendon 
to the os ealcis. 


Fig. 432. — Lateral aspect of dissection shown in 
Fi'f. 431. N’otc the lateral e-xpansion of the insertion of 
the tendo Achillis. 


tendon sweep on to the medial and lateral surfaces 
of the os ealcis, so that the central part of the 
tendon can be divided transversely, avoiding the 
lateral expansions, and when the central pordon 
is re-sutured, there is little risk of permanently 
weakening the tendo Achillis. (d) The bursa 
between the tendo Achillis and the bone is small ; 
the rest of the space between the tendon and the 
upper surface of the os ealcis is filled by fat. 
The main part of the bursa is situated over the 
upper part of the bursal area, and only a small 
saccular prolongation intervenes between the 
lower part of this surface and the tendon just 
above its inserdon. 

As a result of these findings, it is obvious that 
minor degrees of projection of die bursal area 
come to bear almost at once on the tendon, and, 
further, that plantar flexion as would be sup- 
posed cannot materially relieve pressure at X 
(Fig. 431) — ^i.e., between the tendon and the 
bone — because the tendon is firmly strapped to 
the bone by the lateral expansions mentioned 
above. Dorsiflexion, however, will greatly in- 
crease the pressure at X, and this is easily 
demonstrable by radiographs taken in these 
posidons, which show the soft tissues as well. 

This increased backward projection of the 
bursal area occurs in the abnormally shaped os 
ealcis and is accompanied by an increase in 
angle G. Fig. 430, B shows this well. The 
tenting of the tendon at this point, also due to 
the abnormal projection, is easily demonstrable, 
and the constant rubbing of the heel over this 


With regard to those cases where- no projec- 
Jon of the bone can be demonstrated radio- 
ogically, wc found that simple excision of the 
jdvenddous bursa overlying the tendo Achillis 
inserdon and modificadon of the shoes was 
followed by relief of symptoms, with no recur- 
rence. . . 

In view of these anatomical features it is 
jbvious that without performing the simple 
removal of the redundant bone in the abnormal 
rases, a recurrence of the condition, as was our 
rxperience, is to be expected. 

Most writers describe either a lateral or memaJ 
incision along the margin of the tendo Achilhs as 
1 method of approach to the 
oursa. As wc consider «moval of the pro;ecc 

me Dordon of bone an essenual part of the 
,ng portion in difficult to obtam 

the bone. This exposure permits the even 
removal of the requisite amount of 
Zb the bursa. Such an approach does not 
SSmanently weaken the tendon on account of 
its strong Wral attachments, previously des- 

rribed. 

OPERATIVE TECHNIQUE 

(Figs. 433-435) 

I A curved transverse incision is ei^loyed, 
with its convexity directed upwards and sufficient y 
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high to clear the pressure point of the edge of 

the shoe. , , , , 

2. This flap is reflected downwards and any 
superficial adventitious bursa found deep to the 
skin is dissected out. 


7. The tendo Achillis is closed with a few 
catgut stitches and the skin-flap sutured back in 
the ordinary manner. 

8. The foot and ankle are put up in a position of 
plantar flexion in plaster-of-Paris for three weekSj 





Fig. 433. — Diaprammaiic representations of the 
operation devised for the radical cure of retro- 
calcanean bursitis. 


3. The skin over the tendo Achillis is undercut 
upwards to give further exposure of the tendon. 

4. A vertical incision 5 cm. in length is next 
made through the tendo Achillis, extending down 
to a point about i cm. from its insertion. From 
the lower end of this incision two downward and 
outward extensions, each about i‘5 cm. long, 
are made in the central portion of the tendon. 


and the plaster should be strong enough to allow 
some weight-bearing in the front part of the foot. 

9. At the end of three weeks, active exercises 
are begun and the heel of the shoe is raised 
about 1 in. and thereafter gradually lowered to 
normal in the course of the next fortnight. 

At the end of six weeks the patient is able to 
get about normally. 





Fig. 434. — ^Dental riffler. 

At this point the incision through the tendon 
is shaped like an inverted Y, 

5. On retracting the incision in the tendon, 
an adequate exposure is now obtained, through 
which the bursa is removed. The prominent 
area of bone is easily and evenly removed in its 
whole width, and it is important to remove any 
large lateral projections. 

6. The raw area on the bone is carefully 
smoothed off by means of a dental riffler (an 
instrument which we find most useful for opera- 
tions on small bones, especially in confined 
spaces) (Fig. 434). 



FJG. 435. — Radiograph of os calcis 
following operation. 

In order to illustrate the two types, we 
append radiographs of each type : — 

Case I shows abnormal angle G (84°) with 
marked projection of the bursal area of the os 
calcis (Fig. 436). This patient was operated upon 
by the method described and has obtained relief 
of symptoms. 

Case 2 illustrates the type where the os 
calcis appears to be normal, angle G being 64°. 
There is, however, a definite adventitious bursa 
superficial to the tendo Achillis and easily 
s^n on the X-ray film and in the photographs 
(Ftg. 437). 
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INGUINAL HERNIA 

A NEW OPERATION WITH SPECIAL APPLICATION TO THE SERVICES 
By Surgeon Commander W. V. BEACH, R,N. 


The problem of the certain operative cure of 
inguinal hernia in young men still remains a 
challenge to the surgeon. Despite numerous 
varieties of operative technique, we still read oi 
a surprisingly high rate of recurrence in the P^b" 
lished figured The great diversity of method in- 
deed indicates surgical dissatisfaction with results. 

Among the many causes blamed for recurrence 
after the classical ‘ repairs is the failure of the 
muscular portion of the internal oblique to adhere 
firmly to the inguinal ligament after suture to it. 


margin of the rectus sheath and extends upwards 
to the same level as the first. This incision must 
open at its beginning into the external inguinal 
ring. The two arc now joined by a transverse 
incision {Fig. 438). This aponeurotic flap is 
freed from the deeper layer and reflected down- 
wards ; the only mild difficulty is in the separation 
of the flap at the margin of the rectus sheath. 
Thus the inguinal canal is opened from above, 
and the hernial sac is isolated from the cord and 
is c.\ciscd in the usual way {Fig. 439). The 



FlO, 438. — Showing the three incisions 
(see text). 


Via. 439. — The aponeurotic fl.ip reflected Fie. 440 — The flap, passed under the cord, 
downwards. and sutured in its original position. 


Hence the variety of methods of circumventing 
this — fascial grafts, non-absorbable materials, 
suture of the external oblique behind the cord 
(Wyllys Andrews) — all depending on the holding 
of sutures placed at vital points of stress. A 
method is described here by which all repair 
of the posterior wall of the inguinal canal is 
completely avoided and the canal itself suppressed. 

TECHNIQUE 

The skin incision is made in the line of the 
inguinal canal and extends from i in. lateral to 
the internal inguinal ring well down over the 
pubic tubercle ; it is then deepened to expose 
the external oblique, and the upper margin of 
the wound is retracted so as to enable the external 
oblique to be cleared for 3 in. in an upward 
Section. Two points are carefully defined : 
(i) ife point on the external oblique immediately 
superficial to the deep inguinal ring ; and (2) 
the pubic tubercle with the insertion of the 
mquinal ligament. From just lateral to the 
deep ring a vertical incision 2 in. long is carried 
upwards tteough the aponeurosis of the external 
oblique. From the pubic spine another incision 
divides the external oblique just mesial to the 


stump is anchored well up behind the upper 
margin of the internal ring. 

The reflected flap of the external oblique is 
now passed under the cord, pulled up, and sutured 
into its previous position {Fig. 440). 

Finally a stitch is placed beneath the cord at 
the lower end of the lateral vertical incision to 
prevent any possible splitting of the external 
oblique, and the cord is thoroughly freed over the 
pubic spine to obviate any tension. When this 
has been completed the following facts become 
evident ; — 

1. The inguinal canal has ceased to exist and 
is replaced by an ‘ inguinal exit the outer layer 

■ of which is not strong unyielding aponeurosis, 
which can be adjusted in size to a nicety by the 
suturing of the vertical incision. 

2. This exit has been placed lateral and above 
the centre of the internal inguinal ring, thus 
putting a further gravitational obstacle in the 
way of a recurrence. 

3. The external inguinal ring is now ob- 
literated. 

4. All tissues sutured are ‘ like-to-like % 
thus obviating the doubtful union of muscle, 
sometimes under tension, to ligament 
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5. No suture is required to bear any strain 
whatever, except possibly at the area of the 
obliterated external ring where the armed needle 
bites well into the periosteum of the pubic tubercle, 
and where the reflected inguinal ligament and the 
inguinal aponeurotic falx already lend support. 

6. Any plugging action of the cremaster, if 
this really exists, is in no way impaired ; in fact 
there is now a really strong ring which this muscle 
may plug. 

7. A sound external oblique is essential for 
the success of the operation. It is thus the ideal 
operation for fit young men in the services. 


Though the step is unneeessary, tradition 
can be preserved by the additional step of 
“ repairing ” the posterior wall in the classical 
manner. 

The method was first used four years ago, 
and has since been employed in over three 
hundred cases, consequently no impressive 
figures of lengthy cures can yet be given. The 
immediate and recent results are excellent, and 
up to date no recurrence has been seen or 
reported. This preliminary report is therefore 
intended as an inducement to others to give the 
method a wider trial. 


ULCER OF THE SECOND PART OF THE DUODENUM 

By P. T CRVAIBLE 

QUnS**S DNIVI-RSITY, lU LTAST 


Ulcer of the second part of the duodenum 
receives very little attention in our text-books 
and is merely suggested by the statement that 
“ ulcer usually affects the first part of the duo- 
denum ”. I have been engaged in abdominal 
surgery for the past thirty-four years and all my 
4 cases of a palpable lump in the suprapapillary 
portion of the second part of the duodenum 


section through the upper half of the second 
part of the duodenum, he will see how deeply 
placed and inaccessible the structure lies. It 
lies retroperitoneal, postero-lateral to the head 
of the pancreas, and behind the gall-bladder. It 
also lies in front of the hilum of the right kidney. 
In spite of its deep posidon a fibrodc lump can 
be palpated without any dissection. In my 


? vtm 
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Fig. 441. — Section showing the relative position of the second part of the duodenum 


have been recognized in the past five years. One 
suspects that other cases have been missed and 
that perhaps radiographers, physicians, and 
surgeons are not fully alive to the possibility. 
The lesson which I have learned recently is that 
when a patient has duodenal symptoms but shows a 
normal first pan of duodenum on X-ray examina- 
tion and on surgical exploration, do not neglect to 
palpate the second part of the duodenum. 

If the reader will refer to the section repro- 
duced in this article {Fig. 441)3 a horizontal 


ises the lump was of walnut size and all the cases 
isponded well to a posterior gastro-enterostomy. 

CASE REPORTS 

Case I — McNally, male aged 23. February, 1939- 
u^enal’ ulcer producing an hour-glass contraction 
the junction of the first and second parts of the 

'"HrsTOTy-^Fol^ eight years he has com^ained of 
igastric pain coming on half an hour after food 
J pain wakens him regularly at i a.m. and 



ULCER OF SECOND PART 


OF DUODENUM 


relieved by food and alkalis. The appetite is good, 
but he IS afraid to eat. Occasional vomiting. 

X-ray Examiiiaiioii. — Hour-glass contraction with 
a small medially placed diverticulum of the second part 
of the duodenum. 

At Operation.— Visible .and palpable scar on the 
anterior wall of the first part of the duodenum. 
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border. oonum «ith a ruche on the medial 

Palpable lump in the wall nf tUn j 
duodenum near its uppS 

the hour-glass contra«ff5n cn ^ corresponding to 
■as, 

operation one learned 
the ulcer. By S etnerlnr-?"''"'^ 
to diagnose Sie remSt rl 
which were obscure. ^ 

Hktorv^'T'^^S’ ^ ® 7 - 

January, 1940, and tooFrh^'f ^^"’Ptoms began in 

ttvo hSrs a^°er ft or Ue„ Wr^^ 

by alkalis or by food.^ P®‘" 

black sS were'^S oflS’® ^PP'^ted, and 
'^onut at times was^rflli u occasions. The 

brown An opaque meal 
othertvise normal Lmif hyperperistaltic but 

right paramedian inS*”®" “P^^^d through a 

cision opposite the umbTlkus thf in- 

ulcer was found j a rudirnem!' or duodenal 

Aug. 2 he had acut7r«^®”‘^‘^"'^®''0'”oved. 

the passage of a catheter ^ retention and required 

for anssthesk an^JosTo?^*°” ^ceived treatment 
condition was diagnosed legs. The 

he was given injecfkms of vuS^b”^ neuritis, and 


On Dec. 8, I 94 i> he was admitted to the medical 
wards with a recent history' of htematemesis and a long 
history' of epigastric pain, vomiting, and loss of weight. 

A lew days after admission there was sudden 
wc.i}mcss .and palpitation, and he vomited two pints 
of dark blood. The h.xmoglobin on Jan. 5, 1042 
was 50 per cent. J • ^942, 

Opaque mc.al at this time again showed a normal 
stomach, but no duodenal shadow. The hyncr- 
pcrisialsis noted in July, 1940, was no longer present. 
On Aiay 23, 1942, he was admitted from the 
surgiral out-patient department, owing to marked 
dilamtion of the stomach and gastric retendon. 

On Examination. — 

peristalsis. Marked cnlarge- 
V Sastric air-bubblc on percussion. Opaque 

^oitatc. Enlarged. Residual urine, 8 02. 

m/i “.history' of epigastric pain, vomiting 

and kss of w'cight since January, 1940. ® 

pc blood-urea was 60 per cent. 

Operation. — ^Aftcr one week of gastric lavage 
an operation was performed through a high right 
paramedian incision, and the following So^S 
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the stages of pain, hemorrhage, and obstruction. 
The radiographs are interesting, since in July, 
1940, and in January, 1942, they show merely 
an absence of duodena! filling, whilst in May, 
1942, they show marked enlargement of the 
stomach and a gastric retention. 

The operation in July, 1940, failed to disclose 
any duodenal ulcer, but the low' position of the 
incision and the inaccessible pars descendens 
duodeni w'ould place difficulties in the way of 
early recognition. 

Ulcer of the second part of the duodenum 
IS not uncommon. It may be the only lesion, or 
it may accompany ulcer of the first part of the 



Fig, 444 . — Case 2. Alay 20, 1942. Appearance six 
hours after a mcah Stomach much enlarged and some 
retention. 


duodenum. Its recognition is not easy, since 
in the early stages, owing to its attachment to 
the pancreas, one may be uncertain as to whether 
a suspected thickening is an ulcer or pancreas. 
Inspection of the peritoneal surface of the duo- 
denum may in some cases show puckering. 


Case 3. — Mr. T. 

History. — This man arrived in hospital in March, 
1944, with a ctecostomy tube draining some fluid 
fa;ces, some feces passing per rectum, and carrying 
out a daily gastric lavage. 

The abdomen was somewhat distended and there 
was a considerable amount of splashing. We were 
in doubt as to whether the distension was colonic or 
gastric or a mixture of the two. 

There was a history of dysentery many years ago 
which was followed by dyspepsia, and in October, 
1943, he developed signs of intestinal obstruction for 
which a ctecostomy was performed. 

An opaque enema revealed no obstruction of the 
colon and an opaque meal showed a very large ptosed 


atonic stomach with a complete si.v-hour gastric 
retention. " 

At Opiiration. — ^The transverse colon was much 
elongated, dilated, and blue in colour. It ballooned 
out of the wound and was replaced with difficulty. 
The stomach was large, atonic, and showed no 
obstruction at the pylorus. There was a hard lump 
in the second part of tlic duodenum about the size 
of a walnut. 

Posterior gastro-cntcrostomy was performed and 
the ca;costomy tube removed. 

Progress. — He made an excellent and rapid 
recoveiy. The ca-costomy dosed naturally and he 
left hospital in three weeks. A recent report from 
him states that he is perfectly well and has put on 
1 1 st, in weight. 

Comment. — This is a case of double patho- 
logy in which wc have the combination of 
dilatation of the transverse colon and a duodenal 
ulcer. The history suggests that the course of 
events was dysentery — deformed colon— duo- 
denal ulcer — gastric retention. As my fourth 
case had a somcivhar similar dilated blue colon, it 
may be that such a colon leads to duodenal ulcer. 


Case 4. — N. McW., a joiner aged 46. 

History. — R ecurrent attacks of epigastric pain 
for the last thirteen years. Appendicectomy in 1913. 

In 1931 the patient was in a medical ward of the 
Royal Hospital for treatment of stomach trouble. 

In 1938 he was X-rayed and e.vamined in the 
surgical out-patient department of the Royal Hospital 
and no operation advised. 

In 1943 he was X-rayed and examined in the 
surgical out-patient department of the Royal Hospital. 
He was found to have hyperchlorhydria and no 
operation was advised. 

On E.vaaiination. — thin worried-looking man, 
complaining of constipation, epigastric pain relieved 
by alkalis, and recently vomiring. Stomach flaming. 

X-ray Examination . — Stomach normal. No nlung 
of the duodenum. , 

At Operation. — Transverse colon blue ana 
dilated. Stomach somewhat larger than normal. 
Palpable lump in the upper half of the second part of 
the duodenum. A posterior gastro-enterostomy was 

^ Progress. — Normal convalescence. Left hospital 
sixteen days after operation. 

discussion 

Whilst Case 2 shows that ulcer of the second 
part of the duodenum may be missed at opera- 
tion, Case 4 illustrates the difficulues whmh the 
X-rav department may encoimter. In Case 3 
there was marked obsp-uction leading to a com- 
plete six-hour retention m the stomach. In 
Case 4 there was no gastric retention in spite of 
the fact that there was a palpable lump at opera- 
tion Only in Case i was the condition diagnosed 
by the radiographer by the hour-glass contraction 

at the site of the ulcer. . 

For many years one was accustomed in 
suspected duodenal ulcer to limit the examination 
to the first part, but it is now clear to me that it 
is also necessary to palpate that deeply situated 
upper half of the second part of the duodenum. 
Only the palpable ulcer can be recognized, but 
this is the one which is suitable for operation. 
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A CASE OF PSEUDARTHROSIS FOLLOWNG FRACTURES OF THE 
LUMBAR TRANSVERSE PROCESSES 


By GEOFFREY HYMAN 

t.M.S- ORTHOPinJC SURGIOS 


NeW'BONE formation in muscle following injury 
is not common in the lumbar region. Tltc case 
to be described was associated with fractures of 
the lumbar transverse processes and the new 
bone produced a well-formed pscudarthrosis. 
I was unable to find a similar lesion reported in 
the literature and there are interesting points 
in the diagnosis and pathology of the condition. 

CASE REPORT 

History.— A miner, aged 54 years, was referred to 
the out-patients’ department at Pindcrfields Emergency 
Hospital from another hospital on March 3, 1943- 
In December, 1941, he was hit on the back by a fail 


lumbar spine showed moderate rigidity, with pain on 
forward flexion and lateral flexion to the right. 
Rotation to the right was also limited and painful. 
There was deep tenderness on pressure on the right 
side of the lumbar vertebra: at the level of the 2nd and 
3rd spinous processes. The radiograph showed 
bony processes projecting from the adjacent borders 
of the transverse processes of the 2nd and 3rd lumbar 
vertebra: on the right side ; a well-marked joint had 
formed between the new bony masses (JPig. 445)- 
The question of a congenital abnormality was raised, 
and it was not until the radiographs taken immediately 
after injuiy became available that an acquired patho- 
logy was definitely proved {Pig. 44^)- They showed 
fractured right transverse processes of the 2nd, 3rd, 




Fic. 445. — ^Radiograph showing well-developed 
pscudarthrosis. 


Fig. 446. — Radiograph showing fractures of the right 
2nd, 3rd, 4th, and 5th transverse processes. 


of roof whilst working at the coal face. He sustained 
fractures of the right transverse processes of the 2nd, 
3rd, 4th, and 5th lumbar vertebra:. He was treated 
as an out-patient and was not confined to bed. The 
lumbar region was strapped with elastoplast for 12 
weeks and afterwards he had massage for several 
weeks. Two months after injury he developed 
mconimence of urine, and this lasted two months. 
He returned to work in March, 1942, but could not 
manage his old job at the coal face. He was employed 
in tMch lighter work as an engine driver. 
f constant pain in the lower part 

ot the back. The pain was worse on bending and he 
couW not continue his work because of it. 

On ExmiNATiON.— He was a thin, nervous, 
poorly-deveVoped patient with a bad posture. The 


4th, and yth lumbar vertebra: with wide separation of 
the 3rd process. Further radiographs taken in the 
course of a renal investigation in June, 1942, showed 
that at that time a pscudarthrosis had partially 
formed between the affected vertebrie {Fig. 447). 

Treatment.— It was thought doubtful whether 
the patient s symptoms were altogether organic in 
OTigin and non-operative measures were tried first. 
On March 9, 1943, manipulation of the spine was' 
earned out under anaesthesia. A. good range of 
movement was obtained and adhesions were broken 
in extension of the lumbar spine. There was no 
improvement following manipulation, and on March 
19 10 c.c. ot I per cent novocain were injected into 
the tender area between the 2nd and 3rd lumbar 
vertebrjE on the right side. There was immediate 
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relief, but this was only temporary and the pain 
recurred four days later. As a last resort e.xcision of 
the new joint was undertaken, although the prognosis 
was not thought to be good. 

Operation (April 4).— Trilene ana:sthesia. A mid- 
line incision 5 in. long was made, centred on the 2nd 
and 3rd lumbar transverse processes previously 
identified by skin marking and a special radiograph. 
The right erector spina: was retracted outwards and 



Fig. 447. — Radiograph taken in course of renal investigation, 
showing partial formation of pseudarthrosis. 


previous radiograph. He was still working when he 
last attended on July 20, and stated that he felt very 
well and had only occasional backache. Spinal 
movement was almost full. 

DISCUSSION 

It will be seen that a well-developed joint had 
formed between two pieces of adventitious bone 



Fic. 448.— Radiopraph taken four months after operation 
shows no evidence of further new bone formation. 


the transverse processes of the 2nd and 3rd lumbar 
vertebra: were exposed. A rounded bony bar pro- 
jected downwards from the lower border of the 2nd 
lumbar transverse process and met a similar upward 
projection from the 3rd transverse process, forming a 
joint enclosed by a capsule. The new bone appeared 
to lie in the plane between the erector spina: and the 
psoas, although it was not possible to be certain as the 
whole structure was closely adherent to the surround- 
ing muscle. Appreciable movement at the new joint 
could be seen on lateral flexion of the spine. The mass 
of new bone together with the joint was removed in 
one piece by dividing the attachments to the trans- 
verse processes with a J-in. osteotome. The wound 
was closed in layers. The post-operative course was 
uneventful. He was allowed to sit up in bed four 
weeks after operation and active exercises were 
gradually begun. He was walking a week later. 

Subsequent Progress. — His backache cleared up 
rapidly and by May 31 he had nearly full spinal 
movement, with only slight pain on lateral flexion. 
On June 28 he had no backache, but compained of 
stiff, painful feet, and he was kept in hospital for 
treatment of this condition. He was discharged to a 
convalescent home on July 12, but was readmitted on 
Aug. 23 complaining of a recurrence of pain, but to 
a less degree. A radiograph taken at that time showed 
no evidence of new-bone formation following opera- 
tion (.Pig. 448). On Oct. 18 he started work in the 
lamp room, doing five shifts a week. Subsequently 
he maintained his improvement, and a radiograph 
taken on Feb. 4, 1944, showed no change from the 


which showed no histological abnormality (Fig. 
449). There was a fibrous capsule, but no 
evidence of a synovial membrane. The most 
interesting features were, first, the presence of a 
band of fibrous tissue between the bone masses 
preventing their union and resulting in a pseud- 
arthrosis, and secondly, the comparatively well- 
organized hyaline cartilage covering the joint 
surfaces (Fig. 450). 

It is likely that in the case described there 
must have been extensive muscle damage at the 
time of injury and that small fragments of bone 
were detached from the fractured surfaces into 
the torn muscle which formed a suitable nidus 
for new-bone formation. R. Watson- Jones (1940) 
has pointed out that cases of multiple fractures 
of the lumbar transverse processes are usually 
accompanied by extensive damage to the sur- 
rounding soft tissues and says that these cases 
should be treated as severe injuries. He recom- 
mends several weeks’ immobilization of the lumbm 
spine in plaster-of-Paris. It is possible that in 
the case discussed lack of adequate immobilization 
predisposed to new-bone formation (Grieg, 1931)5 
but we have always treated apparently similar 
lesions by early movement without ill effect. 
Also I have described a case of extensive new-bone 
formation in the region of the elbow following 
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ACTINOMYCOSIS FROM PUNCH INJURIES 

WITH A REPORT OF A CASE AFFECTING A METACARPAL BONE 

By H. JACKSON BURROWS 

SURCION COMMAVDrR, H s.v.n. 

ASSISTANT OHTItOPA'DtC SOKGI ON, ST. IIARTIIOI OMTtt ’S HOSPITAL 


No reported case of actinomycosis of a meta- 
carpal bone is known to the writer, but there 
have been at least two previous cases of actino- 
mycosis of the hand seemingly produced by 
cutting this on an adversary’s tooth in fighting. 
From both viewpoints the following case is of 
interest. 


CASE REPORT 

The patient, of Southern Irish extraction, was an 
Able Seaman aged 26, who had joined the Royal 
Navy eight years before ; previously he had been a 
shipyard labourer and had always dwelt in Liverpool. 
Ten weeks before his admission to an orthopardic 



Fig. 451, — Radiographic appearance of the fourth 
metacarpal bone, 72 days after injury to the fist. 


unit he assaulted one of his fellows and broke one of 
this man’s teeth, which were said to be in indifferent 
condition. The stump caused a clean-cut wound 
over the fourth right metacarpal head, e,xtending 
down to and marking the extensor tendon but not 
dividing it. The wound was bathed in i-iooo 
acriflavine, dried, packed with sulphanilamide, and 
partially closed with one loose horsehair stitch. Next 
day the wound was slightly inflamed ; the stitch was 
removed, the wound was repacked with sulphanil- 
amide, the fingers were immobilized, and sulpha- 
pyridine was given by mouth (i g. t.d.s. only). The 
condition improved rapidly ; by the sixteenth day 
recovery appeared complete, except for slight swelling 
of the knuckle, and the patient returned to duty. 
About five days later the wound broke down again 
and discharged for nine days. Thereafter a fluc- 
tuating swelling was twice incised, with release of 
pus and subsequent healing. He was sent from his 
ship to a Naval orthopasdic centre by hospital carrier, 
in which he received i8 g. of sulphathiazole during 


72 hours. He had then an almost dry sinus on th 
back of the fourth metacarpal head. 

Radiographs (Surg. Lieut. I. E. Fergusson 
R.N.V.R.) Sent with him showed rarefaction of thi 
medial half of this and a cuff of subperiosteal bon 
covering the distal two-thirds of the shaft. Thes^ 
changes were also seen in radiographs taken oi 
admission (Surg. Lt.-Cmdr. T. Fitzpatrick, R.N. 
(Fiy. 451). 

Twelve days later the palm over the fourtl 
metacarpal shaft became swollen, red, and hot ; anc 



Fig. 452. — Appearance 72 
da>"s later than Fi?. 451 and 
after 34 days of iodide treat- 
ment. 


Fig. 453.— Appearance 43 
lays later than Fig- 45 ^ and 
fter 77 dajs of iodide treat- 


nine days later still, an abscess pointed at the distal 
palmar crease, where it was 

containing pale yellow granules. The cavity led to 
The ulnar side of the fourth metacarpal, but no bare 
bone was felt. Sulphanilamide and tulle S^as wwe 
aonlied The granules were found to consist of the 
mwelium of actinomycosis (Surg. Cmdr. Miller, 
R N ) The wound healed in about seven days, only 
to’ break down again and require further drainage 
24 days after the first. He had already started a 
course of potassium iodide five days before (30 gr. 
daily for 5 days, 60 gr. daily for 9 days, and 80 
daily thereafter). Radiographs (Surg. Lt.-Cmdr. -T 
Fitzpatrick, R.N.) taken 72 days after dje first, and 
ifter t!4 days of iodide treatment (gr. 2760), showed 
ess riefaction in the head and a much more near^ 
Tormal bony outline (Fig. 452). The potassium 
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laceration of inferior vena cava 


further search was made for the foreign bodies. 
Heparin was not given, owing to the presence of the 

open wound in the back. , „ . , 

The patient’s condition gradually improved, but 
he had severe hematuria and complained of abdominal 
pain. The haematuria cleared up m 48 hours, and 


escape from the wound in the back, which was 
healed. The drainage was improved, and tlic 

temperature settled. u 1 .1 ....vi. 

On Nov. 24 the wounds were soundly healed, with 
no discharge. His general condition was good, and 
Jic was recommended for discharge. 


Details of Reported Cases 


Author 

■1 

m 

■ 

B 

Ti.mi: 

Buore 

Opcra- 

TRtAT- 

MENT 

SiTUATIO.V 

Concomitant 

Injuries 

Result 


i 

Hln 

■D 


TION 



1 


( 

1916 

■H 

M. ; 

Vounp 

Soldier 

t2 hours 

Not dis- 
covered 

Belotv rt. 
renal vein 

Laceration of 
liver 

Died 






at oper- 




l. Taylor ( 

1916 

Bomb 

M. 

Young 

soldier 

3j hours 

ation 

Forci* 

pressure 

3 in. below 
rt. renal vein 

— 

Recovery 







6h.Tmo- 




. M 

2. Rosenstem 1 


Fall w-ithout 
pcnctraiinB 
wound 

,M. 1 

6 

! 

Not 

stated 

stats 

Suture 

Left side 

None 

Recovery. Devel- 

oped large hydro- 
nephrosis requiring 









further operation 

3. Sheppe 

1912 

Bullet wound 

.M. 

41 

Not 

stated 

Suture 

1 Below renal 
vein 

i 

1 

Perforation of 
! intestine 

Died from periton- 
' itis. Bullet plugged 
wound in vena cavat, 
and slipped on, 
passing into right 












: ventricle 

4, Sa!a 

1924 

Knife wound 

F. 

— 

Not 

stated 

Suture 

— 

IntcsiinaJ per- 
foration 

! Recovery 

5. pfaff 

1926 

External vio- 

F. 

41 

10 days 

Ligature 

Just above 

Rupture occur- 

Recovery 


lence 


of vena 

commence- 

red into ovar- 







cava 

meat of vena 
cava 

tan cy^t 

Recovery 


6. Wurzel 

1931 

G.S.W, 

.\1. 

30 

Not 

Suture 

Right side 

— 



staled 


vena cava 

Perforation of 

Recovery 

7. Barnes 

1938 

Wound 

F. 

to 

Several 

Ligature 

Level of L.4 


(?) Stab 



hours 



intestine 

Recovery 

E. Stor 

1939 

Bullet wound 

M. 

17 

Not 

Suture 

Right side 

— 



stated 


level of L. 



9. Hanzell 

1940 

Knife stabs 

Negro 

41 

Not 

Suture 

Below renal 

— 

Recovery 



M. 

Stated 


vein 

Right kidney 

Recovery 

10. Kidd 

1945 

Flying-bomb 

M. 

35 

6 hours 

Suture 

Level rt. 


fragment 




Spermatic 




1 



1 



vein 




was probably due to damage to the kidney by one of 
the bomb fragments. In 24 hours the pulse-rate was 
down below 90, and the temperature ranged between 
97-2° and 99° F. Abdominal distension was relieved 
by a Ryle’s tube, and intravenous glucose saline was 
given for six days. There was a discharge of pus from 
both the wound in the back and the abdominal 
incision. His general condition improved, but culture 
of the wound yielded Staph, aureus. It was decided 
to remove the foreign body which was causing the 
persistent sinus in the back, and a pre-operative course 
of penicillin was given. 

Second Operation. — On July 26, under pentothal, 
gas, oxygen, and novocain, an incision was made in 
the loin, and one of the foreign bodies extracted from 
the psoas muscle. The wound was sutured with a 
small drain for the injection of penicillin. 

Progress. — ^Recovery was uneventful, and the 
wound culture became sterile, penicillin being given 
parenterally and locally for ten days. The stitches 
were removed on the tenth day, and the patient was 
tiansierred to a convalescent hospital. Four days 
later me temperature rose, and there was intermittent 
pyrma followed by a discharge of pus from both the 
i^oar and " • : ■ ■ re-admitted 

o ^ 1- • ■ ■ ’ thought to be due to 

a mud osteomyelmc condition at the site of the frac- 
h^d transverse process. The pus from this area 
had tracked along the abdominal wall, being unable to 


COMMENT 

The literature contains records from nine 
authors of 10 cases of injury, with 8 recoveries. 

Pfaff (1926) gives a resume of the results of 
different types of treatment of injury of the 
inferior vena cava during operation. 


Recovered Died 

1. Suture 5 2 

2. Ligation of vena cava 13 6 

3. Forci-pressurc 6 o 

4. Packing o I 


Ligation is only practicable below the entrance 
of the renal veins, but in no case after ligature did 
cedema of the legs persist. It would, therefore, 
appear that where time is of importance the 
simpler procedure of ligature of the vena cava 
may be safely resorted to. 

Interesting features of the cases due to 
external violence or penetrating wounds are the 
lapse of time between the injury and operation, 
and the operative findings, which reveal that 
in the large majority only a relatively small 
amount of hmmorrhage had occurred. It is not 
until the surgeon exposes the injured vena cava 
that there is profuse bleeding, Taylor (1916) 
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suggests that this is due to the wounds in the 
vena cava and the overlying peritoneum not being 
superimposed, but it would seem possible that 
the intra-abdominal pressure is also a factor, 
rigidity of the abdominal muscles being present 
and the shock causing a considerable fall in 
blood-pressure. When an abdomen has been 
opened, before a retroperitoneal h.Tmorrhagc 
is explored, provision should be made for blood 
transfusion, adequate access to the site of injury, 
and good illumination, and the requisite suture 
materials (fine vaselined silk) prepared. 

SUMMARY 

1. Nine cases of recovery following injury to 
the inferior vena cava have been recorded. 

2. Intra-abdominal or retroperitoneal h.'cmor- 
rhage is not usually large in amount. 

3. Manipulations by the surgeon in verifying 
the site of the lesion cause profuse h.Tmorrhagc. 


4. Ligature of the inferior vena cava below 
the renal vein may be safely resorted to in a 
difficult case. 

5. If a retroperitoneal ha:morrhage is dis- 
covered during the course of a laparotomy, it 
should not be explored until preparation has been 
made for control of profuse ha:morrhagc from the 
injured vessel. 
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VOLVULUS OF THE SMALL INTESTINE DUE TO A 
MECKEL’S DIVERTICULUM 


Bv RODNEY SMITH, Major, R.A.M.C. 


An acute abdominal catastrophe as a result of 
the presence of a Meckel’s diverticulum, though 
uncommon, is not of very great rarity. Vohmlus 
of the diverticulum, with or without involvement 
of the coil of ileum bearing it, is well recognized 
as a possible accident, and is one of the ways in 
which the diverticulum may precipitate acute 
obstruction of the small gut. There arc several 
unusual features about the following case, which 
is of sufficient interest to be worth recording. 

CASE REPORT 

History. — W. B., a gunner of 36, had never 
before had symptoms referable to the intestinal 
tract. Four months ago he had been admitted to 
hospital with malaria, blood slides being positive, 
and after routine treatment had been discharged 
cured. Eight days ago he had been readmitted with 
a relapse of the malaria, with a temperature of 104-4'’ 
and blood slides again positive for malarial parasites. 
Since then he had remained in a Field Ambulance under 
treatment with quinine and pamaquin. Temperature 
had settled after 36 hours and remained normal. 

Eleven hours before admission, at 5 a.m., he was 
seized with a sudden very violent abdominal pain 
which was generalized, intermittent, and gave place 
to a persistent ache of no great severity between the 
bouts of very acute pain. He had vomited at once 
and at frequent intervals since, the later vomits con- 
taining much bile. There had been one loose motion 
soon after the onset of the pain. He was sent, as an 
acute abdomen, to a Field Surgical Unit. 

On Examination. — The patient appeared very 
ill, with a grey, sunken facies, anxious expression, 
and stains of bile around the nares and on the chin. 
The tongue was dry and furred and the breath 
offensive. Temperature was 99-6° and the pulse 


92, of good volume but irregular on account of 
extra-systoles. During examination there was a 
sudden spasm of very acute pain lasting 30 seconds. 
E.\amination of the abdomen revealed considerable 
distension, generalized tenderness, and guarding, 
but no true rigidity j no spleen or other abnormal 
mass palpable. There was very marked ‘rebound 
tenderness ’. No intestinal sounds whatever were 
heard, even during the attacks of colic. Nothing 
abnormal was found per rectum or at the hernial 


orifices. ..a- 

\X^ithout the history of malaria the only diihculty 
in diagnosis would have been in deciding the precise 
nature of the abdominal catastrophe that had occurre . 
In the presence of this history there was ' 

tion in making a double diagnosis, and it 
seriously considered whether or not this 
of an acute abdomen simulated by intestinal c p y 
thrombosis, such as may occur in 

which the manifestations are notoriously miskadi g 
The possibility was also considered of^e colic being 

a toxic phenomenon due to the u, j slides 
nnmaouin However, examinanon of blood slides 
pamaquin. n , longer malarial 

showed that ;h«e showed 

I9*ooo1eucocytes, 89 per cent polymorphs. Immedi- 
lanarotomv was decided upon with a diagnosis of 
acute obstruedon of the smaU gut. The precise t^e 
of oLtruction was more difficult to determine, the 
kucocytosis and absence of intestinal sounds suggest- 
Joir the nresence of peritonitis and the lack of abdo 
mfnal rSy being against this. The general 
Stion of the patient, too, appeared very much 
worse than that usually seen in a case of strangulation 
n hernk or by a band. A tentative diagnosis was 
made of mesenteric thrombosis of a medium-sized 
loop of small gut with gangrene. 

Opfration. — An intravenous saline drip was 

starfed ffi the theatre and the patient anaistheazed 




VOLVULUS DUE TO MI 

with chloroform and cihcrj followed by ether in a 
vaporizer. The abdomen was opened by a long 
right paramedian incision. The stomach, small gut, 
and large gut as far as the splenic flexure were greatly 
dilated and the transparent coils of small gut were 
seen to be distended with gas and liquid. 1 here 
was no sign of organic obstruction at the splenic 
flexure, but the large gut distal to it was empQ’ and 
contracted. There was a thin serous peritonea! 
exudate. The cause of the obstruction was found 
to be a volvulus of a 5-in. long Meckel’s divcniculum. 
From the apex of the diverticulum a slender band 
some I in. long ran to the posterior abdominal wall 
in the right iliac fossa. This appeared to be inflam- 
matory in origin, and there were in addition numerous 
calcareous glands in the mesentery. Anchored at 
its apex by this band, the diverticulum had rotated 
about its long axis and taken up in the volvulus the 
knuckle of ileum from which it arose. After cutting 
the detaining band the diverticulum and the loop 
bearing it were easily drawn into the wound and 
•anwLved, when it was found that there were gan- 
grenous patches on the diverticulum and on the anti- 
mesenteric border of the gut at its base, a doubtful 
area on the mesenteric border of the ileum 4 in. 
proximally, and thrombosis of the mesenteric vessels 
of the loop. Resection of the whole of the loop 
bearing the diverticulum was carried out, followed 
by end-to-end anastomosis ; 10 g. of sulphadiazinc 
suspended in saline was placed around the anasto- 
mosis and in the peritoneal cavity, and the abdomen 
was closed without drainage. A Ryle’s tube was 
passed into the stomach. 

After operation the Ryle’s tube was connected 
to an apparatus for continuous suction drainage and 
the intravenous drip was continued with alternate 
pints of saline and 5 per cent glucose-saline. As 
soon as the patient was conscious he was propped 
up in bed and given morphine (gr. /,) and thereafter 
morphine (gr. i) 6-hourly. After allowing 36 hours 
for the absorption of sulphadiazine from the peri- 
toneal cavity to pass its peak, 3 g. of sulphadiazine 
was given intravenously 6-hourly for 72 hours. The 
post-operative course was uncomplicated. Tempera- 
ture and pulse were normal after 4S hours, by which 
time the patient had quite lost his previous toxic 
and dehydrated appearance. The tongue was clean 
and moist and the urinary output satisfactory. On 
the third day the morphine was reduced to gr, i 
8-hourly, and on the fourth day to gr. i 12-hourly. 
On the fifth day some discomfort was caused by 
abdominal distension, but this was speedily relieved 
by a small turpentine enema, with the passage of much 
flatus. No further injections of morphine were given. 
On the seventh day renewed distension caused some 
anxiety for 24 hours, but was confined to the large 
gut and subsided with a natural bowel action. On 
the eighth day gastric suction and intravenous drip 
were discontinued. Sutures were removed on the 
twelfth day and the wound was soundly healed. The 
patient was evacuated to a general hospital fifteen 
days after operation, ivhere further convalescence 
was uneventful. 

COMMENTS 

Th«e are several points of interest in this case. 

I. Diagnosis.— This was not made any 
easier by the fact that the patient had had a 
symptomless diverticulum for 36 years and that 
the onset of trouble should coincide with a 
proved attack of malaria, which is known to 


CICEL’S DIVERTICULUM S” 

produce on occasions obscure abdominal signs 
and symptoms simulating an acute abdomen. 
In such cases a whilc-ccll count may be of great 
value. In this particular case negative blood- 
slides for malarial parasites and a leucocytosis 
of 19,000 made laparotomy inevitable. 

2. Pathology.— The diagnosis of small-gut 
obstruction was confirmed at laparotomy. The 
precise ty'pc of obstruction was, however, not 
diagnosed. Yet this could have been diagnosed. 
Although at operation the condition was found 
to be one of strangulation and gangrene, it had 
started as an obstruction at the base of a Meckel’s 
diverticulum — in other words, a ‘ closed-loop ’ 
obstruction. As in experimental animals, the 
immediate result was violent peristaltic spasms 
of the obstructed loop combined with a wide- 
spread ileus of the rest of the gut. Before 
operation the combination of violent intestinal 
coYic and absence of peristaltic sounds bad been 
noticed and commented upon. A diagnosis of 
* closed-loop ’ obstruction could have been made. 
The appearance of the gut on opening the abdo- 
men agreed with the physical signs and the known 
pathology' of this type of obstruction. There 
was complete absence of peristalsis over the 
whole of the small and large gut, which was 
greatly dilated e.xcept for the colon distal to the 
splenic flexure, which had emptied once and 
remained in spasm. 

3. Treatment. — The necessity for resection 
in the presence of gangrene of the gut needs no 
discussion. Apart from the use of intraperitoneal 
chemotherapy, the survival of this patient is due 
not to any detail of surgical technique, but to the 
very great improvement in the last fesv years in 
the post-operative care of such cases, the details 
of which are rapidly becoming standardized. 
Sui^on drainage, continued at least until the 
patient has been tided over the critical period of 
the 4th and 5th day after operation, is absolutely 
essential, and as long as suction drainage is 
employed the fluid intake by mouth must be 
supplemented by an intravenous drip. Evidence 
is not lacking (Hudson et al., 1941, 1942) to 
show that the likelihood of post-operative peri- 
tonitis is considerably reduced by the routine 
use of intraperitoneal chemotherapy, and rein- 
forcement by the intravenous route is of probable, 
though less certain, value. Regular small doses 
of morphine for the first four or five days help 
to provide a smooth convalescence, adding to 
the comfort of the patient and the ease of tolerating 
an indwelling gastric tube, and, in the small doses 
used, promoting the resumption of peristalsis by 
mildly stimulating the gut, where larger doses 
may have the reverse effect by causing spasm of 
the circular muscle. 
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An infective basis for’ this condition would 
appear to accord more with the reports that 
cases presenting the typical naked-eye appear- 
ances of Crohn’s disease have undergone spon- 
taneous resolution. If the initial lesion in Crohn’s 
disease is infective in nature and localized in the 
bowel, then a case such as this in which early 
resection is performed should carry an excellent 
prognosis, as far as freedom from recurrence is 
concerned. 

SUMMARY 

A case of Crohn’s disease in a child aged 9 
years is described. 

A full account is given of the operative find- 
ings and subsequent course of the case. 

Some interesting features are discussed. 


My thanks arc due to Dr. Pinckney for his 
help and encouragement and to Dr. John Taylor 
for the pathological examination. 
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DELAYED PARAPLEGIA FOLLOWING FRACTURES 
OF THE VERTEBRiE 

By LAMBERT ROGERS, Surgeon Captain, R.N.V.R. 

pRomssoR or simcrRV, unutrsitv of wales 


When paraplegia complicates a vertebral fracture 
it is usually a concomitant condition produced at 
once by the cord being nipped by a to and fro 
movement of one vertebral body on its neighbour. 
Rarely the onset of paraplegia is delayed so that 
there is an interval between the time of injury and 
that of the appearance of the symptoms of a 
spinal cord lesion. During this interval con- 
duction in the cord is unimpaired, its functions 
are normally discharged, and it would appear to 
have escaped damage. Numbness and paralysis 
then supervene, however, and may be cither 
transient or lasting. 

The following are illustrative cases. They 
have been characterized by an interval between 
the injury to the back and the onset of the 
paraplegia. The delay in the appearance of 
symptoms is sufficiently unusual to excite 
comment and arouse speculation as to the nature 
of the pathological processes involved. 

Three instances occurred in Naval personnel, 
the fourth in a young woman. Two were due to 
cycling accidents, one to a crash in a fighter 
aircraft, and the other occurred as the result of a 
ship being torpedoed. Two patients have 
recovered completely, two only partially. 


and chnibed over, leitjng himself down into the water. 
After swimming about five strokes his legs suddenly 
became paralysed, so that he could neither feel nor 
move them. He felt no pain in his back. He 
succeeded in reaching the ship again and pulled 



Fig. 457.— Coif i. Crusli fracture, L.i. 


CASE REPORTS 

Case I. — Blown up by torpedo explosion, 
walked to ship’s side, clambered overboard and 
swam away from ship ; then became paraplegic. 

On Dec. 12, 1943, a seaman, aged 22, was standing 
on the quarter-deck of his ship when a torpedo struck 
the side just below him. He next remembers sitting 
on the deck in a natural position, but does not know 
whether or not he was thrown into the air. His first 
impression was that he had not been injured at all. 
As the ship was sinking he got up, walked to the side. 


liimself on board. He could feel nothing from the 
■vaist down. He was later transferred from the 
linking ship to a raft, thence to a dinghy and a corvette, 
md later that evening admitted to a hospital on shore, 
[t was then noted that he had a tender swelling over 
he first lumbar vertebra, and X rays showed that the 
jody was wedged. He now had retention of urine. 
-lEht days later the deformity was reduced by me 
wo-table method and a plaster jacket applied. 
Juorapubic cystostomy was performed. Four montns 
ifter the injury there had been little if any change in 
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hospital and found to have complete paraplegia below 
the costal margin. X rays showed a crushed vertebral 
body, D.8 {Fig. 460). She was placed in a plaster turn- 
ing castj and on June 20 suprapubic cystostomy was 
performed. For a time she appeared to be progressing, 
some limb movements were apparent, and with these 



Fig. 460.— Caftf 4. Crush fracture, D.8. 

there was some sensory recovery, but as the condition 
then appeared to become stadonary, and as there was 
no sign of recovery of the sphincters, operation was 
decided upon. 

Operation . — On Oct. 6 laminectomy of D.y, D.8, 
D.9 was performed. Sclerosed bone was found con- 
stricting the spinal canal at the level of D.8, and when 
the dura was opened here it was seen tliat the cord was 
pushed backwards. It was noticed also that the 
posterior spinal veins were distended below the level 
and collapsed above it. As the current in these veins 
is upwards, this was an indication of obstruction at 
this site. Further examination by detaching a slip 
of dentate ligament and rotating and retracting the 
cord, revealed a conical hump of bone in front of it 
projecting backwards and displacing it towards the 
line of the neural arches. The dura was opened over 
this bony hump, and with rongeurs and chisel this 
was removed. The dura was left open, the muscles 
approximated with catgut, the aponeurosis with fine 
silk, and the skin likewise. The operation was 
conducted under intratracheal nitrous o.xide and 
oxygen ancesthesia (Dr. F. Taylor) with the patient 
lying prone on the anterior half of a plaster shell. 

COMMENTS 

We may summarize our knowledge of vertebral 
injuries and associated spinal cord lesions as 
follows : — 

1. Vertebral fractures may at once produce 
cord injuries varying from mild contusion to 
complete severance. 

2. On the other hand, vertebral fractures may 
be symptomless and only discovered when a 
patient who is quite unaware that he has fractured 
his spine is being X-rayed for some other con- 
dition. This has been well recognized in certain 
occupations, e.g., miners (Owen Rhys, 1934). 


3. Gross injury of the spinal cord, even to 
the extent of a complete transverse lesion leading 
to the death of the patient, may be produced by a 
blow on the spine which has not produced a 
fracture of the vertebra:. This is exemplified 
by the following case : — 

Case . — Blow on back of neck, vertebrae not 
fractured, paraplegia. Haematomyelia — com- 
plete transverse lesion. 

A miner, aged 61, was struck on the back of the 
root of the neck by a falling pit prop at 10 a.m. on Feb. 
24, 1944. He remembered the blow and was con- 
scious of numbness and tingling in his arms and legs, 
but was unable to move them. He was carried out of 
the pit and taken to hospital, where it was found he 
had complete paraplegia and only slight movement in 
the arms. There was sensory loss below D.i'. 
Radiographs of the cervico-thoracic region of the 
spinal column were negative. There was a gradual 
return of some sensation, but no motor recoveiy. 
Flexor spasms and pressure sores developed, and he 
died in May. An autopsy showed no franure or dis- 
location, but there was a cystic area in the cord 
corresponding with the clinical level, filled with 
yellowish fluid regarded as old haemorrhage. 


4. The spine may be fraemred without 
evidence of cord injury, but at a varying interval 
of minutes, hours, or even a day or two, paraplegia 
becomes apparent. This paraplegia may be 
either transient or lasting. 

These cases of delayed paraplegia, such as 
the four here recorded, are apparently rare. 
Inquiry among surgical friends and colleagues 
has not been productive of further examples, but 
in studying the case histories of Sir William 
Thorburn’s masterly clinical dissertation (1889), 
in which details of 45 cases of gross spinal injury 
are given, a case (No. 35) occurring in his practice 
is recorded : — 


A man, aged 30, fell out of a rart on to his back in 
the road, striking the lumbar region against the curb- 
stone. He got up, walked up stairs to the top ot a 
warehouse, later drove home, and went to oeu. 
During the day the limbs became Partially paralys«“ 
and he lost control of the sphincters. The p 
passed off, but the sphincter disturbance remainea. 

Thorburn also quotes a case of Fean’s recorded 
by E. Hart (1889) : — 

A man received a bite from a horse in *e mid- 

nafiem was restored^ to almost his normal condition. 
Co^enting on this case, Thorburn suggests that 
the broken arches were secondarily depressed 
by movement or pressure. 

DISCUSSION 

What is the cause of the delayed paraplegia 
in Se cases ? In the transient cases it is 
probably due either to subpial hemorrhage or to 
ffidema,^which, when fully established at a varying 
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interval after the injurj', is sufficient to irnpair 
conduction in the cord. Witit absorpuon of the 
effusion in some 24 w 4® hours or even longer, 
according to the extent and severity of the lesion, 
conduction is once more restored. Such an 
explanation would appear to fit the facts in 
Cases 2 and 3. As they were not operated upon, 
however, it must remain speculative. Elsberg 
(1943) writes that ha:matomyclia may occasionally 
be delayed for some hours or even several days, 
and apparently even one or several months may 
elapse between tlie injury and the intramedullary' 
haemorrhage (Benda, 1929 5 Cohn, I 93 ^ j 

Foerster, 1936). 

With Cases 1 and 4 > however, paraplegia was 
delayed and persistent, and some light on tlie 
factors responsible was obtained from the findings 
at operation. In both of these cases bony com- 
pression was responsible for the persistent 
paraplegia, and in view of the case histories it 
would appear that this was the result of movement 
of the fragments subsequent to the initial fracture. 
Further movement of the displaced fragments 
had probably taken place as it might be expected 
to do in walking, say, with a fractured femur. 
Any deformity present would then naturally be 
expected to become worse and the displacement 
might bring about cord symptoms. That this 
does not often occur, however, is shown by the 
fact that old and symptomless fractures of 
vertebrte are frequently discovered. Owen Rhys, 
of Cardiff (1934), has reported a series of 270 
cases of fracture in the dorsal and lumbar regions 
of patients who during a period of five years 
walked into his consulting room, None of these 
had sustained serious cord injury, most were 
unaware that they had had vertebral fractures. 

It has already been remarked that these cases 


handle one of these patients who has developed a 
late lesion. This question arose particularly in 
Case 3 of this scries. When seen in hospital, 
paraplegia had developed after the patient had 
walked a mile following his accident, and there 
was good reason, therefore, to believe that late 
displacement had taken place in the spinal column, 
and any movement might increase this and 
perhaps render a mild, or at least incomplete, 
lesion more extensive or even complete. The 
patient was therefore kept lying flat on his back 
just as he had been brought to hospital, while an 
anterior plaster shell was made. He was then 
turned on this so that no movement of the spine 
took place, and the shell was completed posteriorly. 
It was then possible to handle him with impuni^ 
for X-raying, lumbar puncture to ascertain 
whether spinal block w’as present or not, and 
other investigations. 

SUfAMARY 

t. Four cases of vertebral fracture are reported 
in which paraplegia occurred after an interval in 
which there were no cord symptoms. 

2. Such cases are rare. 

3. In 2 cases the paraplegia was transient, 
resolving completely in a few days’ time. In 
the other 2 cases it was persistent, and exploration 
was carried out with improvement in both 
following the removal of bony encroachment on 
the spinal canal. 

4. An explanation is advanced for the occurr- 
ence of this delayed paraplegia. 

5. Persistent delayed paraplegia is an indica- 
tion for operation and removal of the bone block 
produced by displacement of the venebral 
fragments. 


of delayed paraplegia are rare, but their mere 
occurrence suggests that the complication is one 
to which any patient with a fractured spine may 
be liable, and the question arises, therefore, 
can this delayed paraplegia be prevented ? 
There can be little doubt that in its more serious 
forms, i.e. where bony deformity and later dis- 
placement has produced a delayed contusion of 
the cord, early recognition of the fracture and 
appropriate reduction and fixation would have 


prevented the further displacement and obviated 
the cord lesion. As the patients themselves were 
unaware of the fracture and brought about the 
displacement by in the one case swimming, in 
the other walking some distance, it is unlikely that 
this paraplegia can be avoided unless every 
patient who sustains a probable spinal fracture is 
kept lying in the position in which he was knocked 
over until radiology has shown an absence of 
racture— -a manifestly impossible condition. In 
tne transient cases, moreover, if the suggested 
explanaoon is correct, no amount of immediate 
touon IS hkely to abolish the cedema and 
emsion, which in any case appears to be absorbed 
rapidly. A more important problem is how to 


I am indebted to the Medical Director- 
General of the Navy, and the Surgeon Rear- 
Admiral at a Naval Hospital for facilities for 
dealing with three of the patients, and Mr. H. 
Chitty for referring the fourth. For their 
assistance with details of the cases I am indebted 
to Surgeon Commander F. E. Stabler, V.D., 
R.N.V.R., Surgeon Lieutenant-Commander C. 
Langmaid, R.N.V.R., and Surgeon Lieutenant- 
Commander C. G. Scorer, R.N.V.R., and also to 
Mr. Arnold Aldis and Miss E, M. Wagstaff. 
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FURTHER OBSERVATIONS OF THE CLINICAL VALUE OF A 
GROWTH-PROMOTING SUBSTANCE IN WOUND TREATMENT 

By Capt. H. WERNER, R.A.M.C. 


Since the report by Licut.-Col. A. B. Kerr and 
the author on the clinical value of a growth- 
promoting substance in the October, 1944, number 
of the Journal (p. 281), a further 44 cases have 
been treated with Heart Extract Powder (H.E.P.)- 
All the cases have shown indolence and intracta- 
bility towards orthodox treatment. Tlie use of 
tissue extract was again, as previously described, 
confined to wounds which had been treated 
for a period of at least six weeks unsuccessfully. 
The majority of the lesions responded favourably 
to the treatment. Four cases can be classified 
as failures — three ulcers and one chronic wound. 
The same tliree groups as previously described 
were treated -. (i) Ulcers, (2) Wounds by pro- 
jectiles, (3) Burns. 

In the last report it was mentioned that 
there was no opportunity ‘to treat a control 
series of wounds subjected to previous treatment 
with penicillin. In the present scries, 6 cases, 
which had been subjected to prolonged treatment 
with crude penicillin, responded successfully to 
H.E.P. 

CASE REPORTS 
CASES PREVIOUSLY TREATED 
WITH CRUDE PENICILLIN 

Case I. — ^Ptc. K. R. Shell wound of leg, January, 
1941. The wound over anterior surface of the tibia 
had healed very slowly, and after discharge from 
hospital broke down again in August, 1941. In 
spite of intensive hospital treatment since then (a 
year) no healing of the wound had been achieved. 
Last admission to this hospital, Dec. 28, 1943. 
Treated with Thiersch graft (failed), sulphanilamidc, 
3 weeks crude penicillin. No progress was achieved. 
On Feb. 10, H.E.P. was applied on a raw area of 
3 sq. cm. Healing resulted in 5 days. The patient 
was discharged to his unit. 

Case 2. — L/Cpl. G. F. Admitted this hospital, 
Nov. 24, 1943. In September, 1942, knocked his 
right elbow. An ulcer formed over the olecranon 
bursa which resisted all treatment with sulphanil- 
amide, sodium sulphate, 4 pinch-grafts, secondary 
suture ; treatment in another hospital for 3 weeks 
with crude penicillin. The area of 2 sq. cm. healed 
in 7 days after the application of H.E.P. 

Case 3. — Gnr. F. R. Admitted this hospital 
Nov. II, 1943. On Nov. 2, 1942, admitted to a 
British C.C.S. with desert sores of right popliteal 
fossa. Treated unsuccessfully in various hospitals with 
sulphanilamide, sulphathiazole, and sulphapyridine 
per os and locally. Complete immobilization in 
P.O.P. and several grafts were equally unsuccessful. 
Crude penicillin was applied for a period of 3 weeks 
without apparent success. H.E.P. led to the closure 
of the ulcer from 300 sq. cm. to 10 sq. cm. The 
ulcer, which is not yet healed, shows daily satisfactory 
progress. 


Case 4 . — L 'Cpl. H. Admitted this hospital, 
Dec. 8, 1943. Mine wound, Oct. 18. Wound on 
inner aspect of left leg below the knee. Treatment with 
sulphanilamidc, flavine, eusol, and for 3 weeks with 
crude penicillin led to slight improvement only. The 
wound of 4 sq. cm. healed in 6 days under H.E.P. 

Case 5, — Sgt. G. L. Admitted this hospital 
Alarch 21, 1944. Knocked the shin in October, 

1943. An ulcer formed on this place and was treated 
unsuccessfully from October, 1943, to March 21, 

1944, in another hospital, with sulphanilamide, acri- 
flavine, vaseline gauze, ultra-violet irradiation, 3 
weeks’ crude penicillin. H.E.P. was apph'ed on 
Alarch 25. On April 4 the three ulcers which were 
present on the anterior surface of the tibia had 
diminished in size from 6 sq. cm. to 1-5 sq. cm. 

Case 6. — Ptc. F. L. Admitted this hospital, 
Dec. 8, 1943. Shell wound buttock. Sept, 27. 
Treatment with sodium sulphate, vaseline gauze, acri- 
flavinc, sulphanilamidc, and 4 weeks’ crude penicillin, 
left a non-healing wound i cm. deep and 2 sq. cm. 
in surface. This wound healed in 12 days after 
application of H.E.P. 


FURTHER EATDENCE OF A 
SYSTEMIC ACTION 

Further evidence has been collected about 
the general action of H.E.P. in that we have 
been able to apply H.E.P. to one of several co- 
existent wounds with the result that healing 
in the treated wound was accompanied by healing 
in the others. One case was of particular 
interest : — 


Gnr. H. W. Admitted this hospital, Dec. 8, 
1943. A circumcision was performed on Nov. 25. 
No healing was apparent in the wound, and an mcer 
formed, which in the middle of December covered 
nearly one-third of the glans penis around t 
orifice of the urethra. A second ulcer formed 
the place of a small scratch on the scrotum. No 
evidence of V.D. ; Kahn negauve. Treatment with 

sulphanilamidc, eusol dressings, and ^yP^S^gV'^was 
baths was unsuccessful. Treatment with H h.i . vvas 
star ed on Tan 8, I944- H.E.P. was applied only 
on tlw ulcer of' the sermum. In 17 days both ulcers 

healed. 

Owing to unforeseen circumstances the tteat- 
ment widi H.E.P. had to be discontmued for a 
fortnight. The treated wounds responded to 
this nterruption in two ways : in the smaller 
crouD healing proceeded satisfactorily, whereas 
fn ^he major group the condition retrogressed 
amiin After the treatment was renewed an 
interesdng fact was observed— the patients who 
hariarger lesions responded to the first application 
of HEP with a protein shock: shivering, rise 
rfSmpoamreto 104', P.R. 140. 
applications this reaction subsided. Ihe tact 
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can be explained in the way tiwt the interruption 
led to an accumulation of anubodics, so that the 
individual treated responded witlt a form of 

anaphylactic shoch. , i „ 

gently lesions caused by mustard gas have 

been treated with H.E.P. This work is bang 
carried out in collaboration with the Anti-Gas 
Laboratories, R.E. 

OTHER CASE RECORDS 


Chronic Ulcers 

Bacteriology in all tlic undermentioned cases 
did not show any particular features. Staphy- 
lococci were the organisms present in the majority 
of the lesions. Kahn was always negative. 


A. Cases classified as Successful.— 

Case I.— Bdr. W. M. T. Admitted this hospital, 
Dec. S, 1943. Suffered abrasion in October, 1943. 
On 'this place over anterior aspect of lower third 
of tibia an ulcer formed. Treatment with acn- 
fiavine, eusol, sulphanilatnidc, and sodium sulphate 
was unsuccessful. The ulcer increased gradually in 
size until it occupied an area of 35 sq. cm. All 
characteristics of an indolent ulcer were present, 
undermined and indurated edges and a floor without 
sign of active granulations. After 120 days of un- 
successful treatment, the ulcer healed after 35 days 
under H.E.P. apart from a small area measuring 
0-25 sq. cm., which broke down repeatedly before it 
eventually healed. 


Case 2. — Civ. Att. H. A. Admitted this hospital, 
Match 3, 1944. Wounded in 1940 by bomb splinter. 
Deep laceration of dorsum of toe and traumatic 
amputation of big toe. After a prolonged recovery 
the wound healed. A minor injury in October, 1943, 
caused the formation of a small ulcer on the amputa- 
tion stump. Treatment with acriflavine, sulphanil- 
amide, and hypertonic saline during 12 weeks’ 
previous treatment in this hospital was unsuccess- 
ful. The lesion, measuring i sq, cm., healed, after 
150 days’ unsuccessful treatment, in 6 days under 
H.E.P. 


Case 3. — L Cpl. S, R. S. Admitted this hospital, 
Dec. 8, 1943. On place of small abrasion an ulcer 
formed in October, 1943, over anterior aspect of 
left tibia. After admission to hospital suffered 
minor abrasion on cradle put as protection over 
his leg. A deep ulcer formed on this place as 
well. Treated with vaseline gauze, sulphanilamide, 
iodoform without success. Both ulcers, measuring 
together 38 sq. cm., healed in 45 days under H.E.P. 
The ulcer on the right leg broke down after a violent 
knock on the scar. Treatment with sodium sulphate 
was unsuccessful. Lack of H.E.P. allowed renewal 
m treatment only after an interval of three weeks. 
Durmg this period the ulcer had reached the size 
of 25 sq. cm. The effect of H.E.P. treatment was 
again successful. The ulcer healed this second time 
m 28 days. 


Case 4. pte. A. C. Admitted this hospit 
Nov. 30, 1943. Injured leg at end of August. T 
^rasion became inflamed and an ulcer develops 
consisted of sulphanilamide and tuUe gr; 
The saline dressings, and pinch-gra 

i cm., healed, after 91 dai 
failure, m 33 days under H.E.P 


Case s.-Gnr. L. N. Admitted this hospital, 
Dec. j6 , 1943. Ou Nov. 8, on place of a smaU 
furuncle an ulcer formed on right forearm. Resisted 
treatment — sulphanilamide, eusol, hypertonic saline 
—for 49 days. The ulcer, 2 sq. cm. in size, healed 




Case 6.— Lieut. G. L. Admitted this hospital, 
Dec 8, 1943. On place of furuncle in left axilla an 
ulcer formed which gradually increased m size and 
showed no healing tendency for 6o days under treat- 
ment with acriflavine, sulphanilamide, and vaseline 
gauze. This ulcer, 8 sq. cm., healed in 18 days 
under H.E.P. 


Case 7.— Bdr. J. S. Admitted this hospital, 

Nov. 30, 1943. Minor injury of left leg on Oct. 11. 
Treatment with sodium sulphate, vaseline gauze, 
saline, egg albumen, during a period of 42 days tvas 
unsuccessful. Healed in 23 days under H.E.P. 

Case 8. — Ptc. Z. L. Admitted this hospital, 

Feb. 23, 1944. On place of small furuncle on dorsum 
of left hand an ulcer formed which resisted treatment 
with cusoi, sulphanilamide, 14 days’ crude penicillin, 
and short waves, for a period of 49 days. The ulcer, 
with undermined and indurated edges, and 5 sq. cm. 
in .size, healed in 6 days under H.E.P. 

Case 9. — Tpr. J. T. Admitted this hospital, 

Nov. 27, 1943. Knocked shin at beginning of 

September. An extensive ulcer formed, svhich, in 
October, covered the middle third of the anterior 
aspect of the right leg. Treatment with sulphanil- 
amidc powder, vaseline gauze, and fixation in P.O.P. 
was unsuccessful. In December three other ulcers 
formed, two on the inner aspect of the leg below the 
knee and another over the calf. All the areas had 
the typical appearance of indolent ulcers. In 28 
days all ulcers healed under H.E.P., apart from an 
area measuring i sq .cm. over the anterior aspect of 
the shin. Lack of H.E.P. determined the discon- 
tinuation of this treatment. The condition retro- 
gressed and an ulcer formed also on the dorsum 
of the right hand. After three weeks’ interval 
treatment with H.E.P. was renewed and the ulcers, 
now measuring 28 sq. cm., healed in 36 days. During 
the interruption of tlie treatment with H.E.P., dressings 
with hypertonic saline and eusol were applied. 


Case JO. — A. E. F. Admitted this hospital, 
Dec. 8, 1943. Suffered for three years from desert 
sores on the right leg. Was treated with different 
methods in his unit without success. In hospital 
since September, 1943. The treatment consisted 
of saline dressings, application of red lotion, eusol, 
sodium sulphate, vaseline gauze, and sulphanilamide 
powder. No improvement resulted. In October, 
1943, another ulcer formed on the right forearm 
which showed the same resistance to treatment as 
the ulcer of the leg. After this prolonged period of 
unsuccessful treatment, including 120 days’ hospital 
treatment, H.E.P. was applied on the ulcerated area 
of the leg. The ulcer consisted of a whole system of 
minor ulcers which communicated under skin bridges. 
Treatment for experimental reasons was applied only 
on the ulcer of the leg. Healing started in all areas 
simultaneously, including the ulcer on the right 
forearm, which was covered only with a dry dressing. 
Phe ulcer healed in 45 days. The scar broke down 
m several minor areas on more than one occasion, 
but always healed rapidly under H.E.P. 
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Case II. — Tpr. C. W. Admitted this hospital, 
Dec. 8, 1943. In beginning of October suffered 
minor abrasions on tibia. An abscess formed and 
was incised. No healing followed and soon an ulcer 
formed in this area. Treated in hospital unsuccess- 
fully with sulphanilamide, eusol, sodium sulphate, 
for a period of 120 days. The ulcer measured at this 
time 35 sq. cm. The floor was sloughing, the edges 
were undermined and indurated. This ulcer dimin- 
ished in size within 32 days to 2 sq. cm. Healing 
in this remaining area was very slow and lasted a 
further 32 days. 

Case 12. — Gnr. A. S. Admitted this hospital, 
April 18, 1944. In August, 1943, insect bite over 
right olecranon. An ulcer formed which resisted 
treatment for 240 days. Sulphanilamide, cod-liver 
oil, and flavine were used for dressings. The ulcer 
over olecranon bursa, measuring 2 sq. cm., healed 
in 10 days under H.E.P. 

Case 13. — Dvr. R. L. Admitted this hospital, 
March 7, 1944. Admitted to hospital suffering from 
essential hypertension. He had multiple xanthomata. 
One of these tumours was e.scised. The wound did 
not heal by first intention and showed no healing 
tendency for 5 weeks. Treatment consisted in 
sulphanilamide powder, saline baths, and saline 
dressings. The wound healed in 30 days under 
H.E.P. 

Case 14. — Spr. H. C. Admitted this hospital, 
April 19, 1944. Noticed appearance of varicose veins 
in 1941. Ulcer on left ankle formed in April, 1943. 
Treated in hospital for five weeks ; ulcer healed. 
Trendelenburg operation. Soon after discharge the 
ulcer broke down again. Treated in hospital for 
10 weeks without success — and 15 weeks in convales- 
cent depot. Treatment consisted of application of 
sulphanilamide powder, Peru balsam, v'aselinc gauze, 
eusol, and fixation in P.O.P., Lassar's paste, and 
vitamin oil. After one year’s unsuccessful treatment 
the ulcer healed in 14 days under H.E.P. 


were unsuccessful. Sulphanilamide powder, acri- 
flavinc, sodium sulphate, and crude penicillin were 
used. After treatment with H.E.P. the ulcer de- 
creased in size from 2 sq. cm. to 0-5 sq. cm., but this 
remaining area proved to be resistant for many weeks 
and the ulcer is still unhealed. 

Comments. — Some of these case reports 
strongly support the view that healing and non- 
healing arc not due to local conditions. Infection 
in these cases appears to be of only secondary 
importance, Chrom'c ulcers start on exposed 
areas like ankle and lower third of shin, but this 
seems to be only the expression of a general 
condition of ‘ non-heah'ng ’. Minor abrasions 
and small furuncles on distant parts of the body 
become ulcers also and show the same ‘non- 
healing ’ or, if successfully treated, ‘ healing ’ 
tendencies. Cases 3, 9, 10, 15, and the case of 
Gnr. H. \V. described in the main report, appear 
to illustrate this view. H.E.P. seems to be a 
substance which affects not so much the local 
condition, but rather the general ‘ tendency to 
heal.’ 

Chronic Wounds 

Klcbs-Loffler bacilli were excluded in all 
wounds. Repeated bacteriological examinations 
showed staphylococci and B. proteus as the most 
common organisms. 

A. Cases classified as Successful. — 

Case I. — L/Sgt. P. M. Admitted this hospital, 
Nov. 1 1, 1943. On Feb. 5 wounded by bomb splinter. 
Perforating wound of right leg. The wound was 
treated mainly in P.O.P. with window and applica- 
tions of sulphanilamide for long periods, with sodium 
sulphate, and one unsuccessful pinch-graft. After 
270 days’ unsuccessful treatment the wound, 10 sq. cm. 
in size, healed in 52 days under H.E.P. 


Case 15. — Dvr. A. N. M. Admitted this hospital, 
April 4, 1944. Admitted with a deep ulcer over 
medial aspect of right knee. Soon a second 
ulcer formed on the calf on the place of a small 
furuncle. Treated with crude penicillin, Thiersch 
graft. After 19 days of treatment no improvement 
was achieved. This ulcer healed in 14 days under 
H.E.P. 

B. Cases classified as Failures. — 

Case I. — Gnr. F. K. Admitted this hospital, 
Dec. 8, 1943. Knocked the shin at beginning of 
December. A deep ulcer formed which showed no 
improvement after a variety of treatments. H.E.P. 
led to a quick improvement and after 28 days the 
ulcer appeared almost healed. At this time a haema- 
toma formed in the scar and further application of 
H.E.P. did not seem to influence the condition. 

Case 2. — C.P.O. G. C. Admitted this hospital, 
Dec. 8, 1943. In middle of September an ulcer 
formed on place of a small abrasion. The appearance 
was that of a typical indolent ulcer. Different 
treatments, including many weeks of treatment with 
H.E.P., did not Seem to influence the condition. 

Case 3. — Pte. G. C. Admitted this hospital, 
Dec. 8, 1943. In July an ulcer formed on the second 
toe of the left foot. Different methods of treatment 


Case 2. — Pte. R. C. Admitted this hospitd, 
Dec. 2, 1943. On Sept. 24 shell wound of right 
ankle. Treatment by local application of sulphanil- 
amidc, vaseline gauze, saline, eusol, and egg albumen. 
No improvement. After 70 days’ treatment tne 
size of the wound remained unchanged 5 sQ- 
This wound healed in 48 days under H.E.I ■ 


Case 3.— Pte. P. M. Admitted this hospit^, 
c 8 lOd^ On April 6 shell wound of both 
mlders. 'Treatment ?or 270 days wto sulphaml- 
idc, acriflavine, and hypertonic 
j areas on both shoulders measurmg q- 
e wounds healed in 29 days und 

A T /Cnl \V T. Admitted this hospital, 

rd\^ys’^tteatS^the.Voun^^ sCved no'improv^- 

s”aSeved"ir 24 S‘“ttn^r^HJET.,° le^ing only 
ainme sinus corresponding to the bone lesion. 
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hands and legs on Jan. 6. The bums of the right 
thigh and leg were extremely severe. The loss of 
skin in these areas was complete. Treatrhent with 
sulphanilamide and tulle gras and saline baths did 
not achieve any result. Several Thiersch grafts 
and pinch-grafts failed. The general condition of 
the patient deteriorated and he required repeated 
blood transfusions. In October H.E.P. was applied 
on the extensive raw area of tlie tliigh and right leg. 
The response was almost immediate. Epithelializa- 
tion started from all edges and all the following grafts 
took too per cent. The patient’s burns were prac- 
tically healed by the beginning of February, 1944. 
Minor areas in the e.vtensivc scar tissue broke down 
ccasionally, but healed quickly under H.E.P. The 
patient left the hospital with almost full range of 
movements in hip- and knee-joints. This case illus- 
trates very well the postulate put forward in the 
previous report that the take of grafts depends largely 
on the ‘ healing tendenej’ ’ of the wounded area. 

Case 8. — P.O.W. (Italian) J. B. Admitted to 
this hospital, on April 29, 1944. This ease is included 
in the series in spite of the fact that his bums are 
not yet healed. He suffered accidental petrol 
bums on April 9, 1944. He was treated with sulph- 
anilamide and tulle gras. The extensive burned 
areas on both thighs and legs were septic. The 
patient’s general condition .deteriorated gradually 
and the burns showed not the slightest healing 


tendency. The granulations were oedematous and 
multiple ha;matomas were present at each change of 
dressings. At this time, 42 days after the accident, 
when his local and general condition became daily 
worse, H.E.P. was applied. The result was almost 
immediate. His temperature dropped to normal, 
his mental outlook improved rapidly, and the appear- 
ance of the bums underwent an extraordinary change. 
They became flat and healing started from all edges 
and from small scattered epithelial islands. Within a 
fortnight the area decreased in size by a half. This 
case illustrated the postulate that the augmentation 
of the tendency to heal by growth-stimulating sub- 
stances may lead to an improvement in the general 
condition. 

Comments. — ^The experiences in chronic 
burns appear to justify the trial of H.E.P. on 
fresh burns. The final result in the treatment 
of bums depends largely on the balance of local 
sepsis and healing tendency, especially in the 
first stages. Therapeutic trials of fresh bums 
with H.E.P., not included in this series, appear 
to support this view. From a purely experi- 
mental point of view it will be difficult to assess 
these results. The results of chronic burns and 
the difficulty in dealing with bums where the 
balance has been turned in favour of the destruc- 
tructive processes, appear to justify such a trial. 


FRACTURE-DISLOCATION OF THE OCCIPITAL BONE 

By SELWYN TAYLOR, Swrgeon Lx.-Comaunder, R.N.V.R. 


“ True localized fractures ”, states the late 
Wilfred Trotter (1932), writing of the skull, 
“ are not usually accompanied by much evidence 
of concussion or otlicr general cerebral disturb- 
ance ”. To what length this is possible is 
illustrated by the following case report. 

CASE REPORT 

History. — J. G., a seaman aged 31, w'as returning 
from shore leave on April 12, 1944 ) when he fell 
a distance of 9 ft. in the black-out from the boat 
deck to the main deck of a trawler which he had 
to cross in order to reach his own ship. He fell 
headlong and struck the back of his skull on the 
edge of a small coal locker constructed of mild steel 
plate ^-in. thick. The quartermaster was standing 
only a few feet away at the time, and he stepped 
forward with a torch to find out what had happened. 
He found the seaman sitting on the deck quite alert 
and not dazed, searching for his upper denture which 
had fallen out of his mouth ; the lower one, though 
slightly damaged, was still in place. There was 
plenty of blood about and he summoned an ambulance 
which arrived within five minutes and carried the 
man to Sick Quarters on a stretcher after a bandage 
had been applied to his head by the Sick Berth 
attendant. 

On Examination. — He was not shocked or con- 
cussed, nor had he any other disability beyond a 
fairly straight 6-in. laceration of the scalp horizontally 
across the external occipital protuberance. He was 
therefore taken straight to the operating theatre and 


placed face down on the table, an improvised head- 
rest being made of sand-bags and pillows. 

Operation. — ^The scalp was shaved for an area 
about 3 in. beyond the wound and' the skin cleansed 
with C.T.A.B. ; this proved remarkably efficient 



Fig. 461. — Avulsed frogment of skull. 


for removing matted blood, grease, and dirt from the 
hair Novutox, 2 per cent, was infiltrated all around 
the laceration, the skin edges were then excised very 
narrowly and bleeding temporarily arrested by mos- 
quito clips on the galea aponeurotica, and smaU 
pieces of grey paint were lifted out of the wound. It 
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patient. He suggested tliat as tlic patient fcjt so 
well sitting up in bed lie might be allowed to .sit up 
in a chair, and this was instituted the next day. The 
patient was got up gradually over a fortnight and 
made to bend his liead down between his legs svhen 
sitting to restore his vasomotor tone. Whether or 
not this was of any use he certainly never suffered 
from any di7zincss or headache and was allowed to 
go ashore by himself at the end of this period. Whilst 
lying in bed he discovered that when he tried to read 
the print below a poster on the wall opposite there 
was difliculty in seeing all the letters in the visual 
field at one time, but that if he focused farther along 
the line he could fill in the missing letters. I-acilitics 
for accurate mapping of his visual fields were not 
available, but it seemed dear that he had a scotoma 
and this could be explained by direct trauma to the 
occipital area of the brain. The lesion became 
progressively less but had not entirely disappeared 
at the time of his discharge from Sick Quarters, 

The scalp pulsated over the area previously 
occupied by the e.xtemal occipital protuberance, and 
it was therefore necessary to give him some protection 
so that he could lean back svithout injury to himself. 
The Senior Dental Ollicer, Surgeon Lieutenant- 
Commander C. Elison, R.N.V.R., trH)k an impression 
of the back of the patient’s head in ‘Alston impression 


compouna ; on this was sketched a suitably sized 
obturator m indelible pencil. This svas rast in 
plastcr-of-Paris, and from a sheet of i-in. Perspex, 
obtained from the nearby naval air stauon, a splint 
wns made which had retaining side pieces over the 
ors rather like a pair of spectacles in rcvcnc (He. 46Z). 
The patient was discharged three weeks after the 
accident and recommended for shore service only until 
it is considered that bone-grafting can be carried out 
without undue risk of stirring up old infection (Fih. 
4f)3, .jfi.}). 


I wisli to record my debt to Surgeon 
Licutcn.nnt-Commandcr C. Ellison, R.N.V.R., 
for hi.s help and skill in constructing the Perspex 
splint ; to S.B.P.O. G. A. Botv’yer for assistance 
at the operation ; and to the dental mechanic, 
S.B.P.O. L. A. Brown. Last, but not least, I 
nn indebted to Sub-Lieutenant Kay, photo- 
graphic officer at a Royal Naval Air Station, for 
the illustrations. 
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A URETHRIC CALCULUS OF UNUSUAL SIZE 


Ilv GEORGE MARANGOS as'd G. E. PORTER 

K'llM Till DOtdirt l(nTIT.M, lounol. CSTXVS 


U.SUAI.I.Y ureteric calculi arc small, their size 
varying from that of a pea to a date-stone, their 
length seldom exceeding 2 cm. Bigger ones 
arc verv occasionally seen, but the stone upon 
whicli we arc about to report is surely a rarity. 

CASE REPORT 

IIi.STOKY. — Tile patient was a Cypriot man, aged 
4S, wiio liad always enjoyed excellent health until 
some 7 years previously, when he was involved in a 
motor-car accident anil sustained a fracture of the 
left side of ilic pelvis and a ruptured posterior urethra. 
He was operated on immediately. TJic uretlini 
was sutured and suprapubic drainage was performed. 
He left the hospital cured after 50 days. 

Six months later he suffered from colicky pains 
in tile left iliac fossa. On several occasions he passed 
blood and pus per urethram. He also had high 
fever and rigors. He was treated by several doctors 
will) urinary antiseptics. 

Last year the signs and symptoms increased and 
the fever was more prevalent. The patient h.ad 
become pale and wasted and sullcred from anore.xia. 
Four months before coming to the hospital the doctor 
who was attending him at that time had taken a 
radiograph. Here is the report : “ In the left -side 
of the pelvic cavity a long opaque shadow has been 
found. This is not likely to be a dilated ureter or n 
ureterocele, but belongs very probably to a foreign 
body, probably a drainage tube.” 

Two months later the patient came with his 
doctor in order to have the “ foreign body ” removed. 

On Examination. — He was a thin pale man. 
His heart and lungs were normal, B.R. 160/S0. 
There was a midlinc scar following suprapubic 
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removed at a future operation on account of the very 

Ss erdition of^^e PX*?" Th'Traaed 

sutured and the wound was drained. 1 he cxtracico 
stone measured 6 in. in length fSe), ami the 

chemical examination showed earthy phosphat . 


drainage tube from the previous operauon. But Ac 
shape, the position, and the non-fiinction of Ae left 
kidney left no doubt that it must be a ralculus. It 
would not be improbable to consider the large size 
of this stone to be due to Ac previous fracture ot 



Fig. 465 — Intravenous p>clogram s; minutes 
after iniection. 


Progress. — ^The post-operative course was normal, 
and Ae patient left hospital after four weeks fully 
recovered. Re-examination in March, 1942, and in 
July, 1944, showed Ae condition to be very satis- 
factory; intravenous pyelograohy on boA occasions 
showed no fimction of Ae left Itidney. He has put 
on 15 kg. in weight and refuses Ae proposed nephrec- 
tomy. 

Conclusion. — The size of the stone was so 
unusual Aat it was suggested that it might be an old 


Fig. 466. — ^The extracted stone, (x J-) 

the left side of the pelvis, which involved the ureAra 
and very probably the left ureter. 

SUMMARY 

A report is given of a case of ureteric calculus 
of uncommon size which was operated on 
successfully. 


VISITS TO WAR CLINICS 


THE CANADIAN NEUROSURGICAL CENTRE, HACKWOOD PARK, 

BASINGSTOKE 


Directly after the outbreak of war the Canadian 
Army Medical Service decided to send a neuro- 
logical unit overseas, fully equipped not only for 
surgery but for medical work and for psychiatry. 
It was to draw its staff chiefly from the neurological 
services of Montreal and Toronto, since these two 
centres contained the two largest plexuses of neuro- 
logies in the Dominion. Interest and activity 
in Ae treatoent of nervous diseases had spread 
tmough Winnipeg and Edmonton westwards to 
Vancouver on Ae Pacific Coast, but the newer 
ioa were as yet too thinly held to be able to 


contribute to the overseas unit without damage 
to the care of the troops training at home, to Ae 
civil population, and finally to the returning 
wounded soldier. Even as it was, the strain on 
the neurological resources of Canada proved 
considerable, and in spite of relief exchanges Ae 
various neurological specialties have had trying 
times at home and over here. They have not 
been alone in this. The war caught neuro- 
surgery in particular at a half-stage of its develop- 
ment, and because of the length of time required 
for training in neurology and the peremptory 
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demands of the personnel committees there has 
been a sharp falling off in disciples rather than the 
required increase. The purpose of these remarks 
is to indicate that the overseas Canadian unit has 
not been furnished without increasing the shortage 
at home, but their fine performance here has been 
an ample reward. 

The First Canadian Neurological Hospital was 
planned first as a semi-static unit. It was 
superbly equipped materially^ and under the 


_ The hospital staff arrived in batches of various 
sizes in the Spring and after of 1940, when the 
Atlantic crossing^ was a hazard indeed, and it 
cannot be gainsaid that the first year and more 
that followed the disappointment of hopes of 
immediate action proved to be a trying time. 
Everyone well remembers the days of the threat 
of invasion, when the Canadians were in the first 






Col. Colin Russell. 


Lt.-Col. \V. V. Cone. 


Lt -Col. E. H. Boiterell. 


spell of Lt.-Col. W. V. Cone’s persuasiveness the 
hospital came overseas with more luxurious and 
expensive hospital furniture than surely ever 
went to war since Hannibal crossed the Alps. 
The idea was none the less fundamentally sound, 
that since improved fittings were become almost 
the birthright of the civilian there was every 
reason why they should be given to the soldier who 
defended him. Armed thus, the hospital proceeded 
overseas with Lt.-Col., later Col., Colin Russell, 
of the Montreal Neurological Institute, in charge 
of the Medical Division (with Major, later 
Lt.-Col., Hyland and Captain Richardson, from 
the Toronto General Hospital, as his aides), and 
Lt.-Col. W. V. Cone, of the Montreal Neuro- 
logical Institute (with Major, later Lt.-Col., E. H. 
Botterell, of the Toronto General Hospital, and 
Captain O. W. Stewart, Montreal N.I., as his right- 
hand men) in charge of the Surgical Division. 

With the advice of Dr. Gordon Holmes and 
others the site that the hospital has since occupied 
was chosen — Lord Camrose’s house at Hackwood 
Park, Basingstoke. Those who have followed 
the development of the Hospital on this lovely 
site have seen many changes, as expansion de- 
manded that the hospital should break out of the 
house and spread into a multitude of huts behind 
it. Time has finally brought a further alteration, 
because in 1943 a Plastic Unit of some size was 
added. This proved, as we shall learn, to be an 
invaluable partnership. The name of the hospital 


line of our Southern defences. And when that 
threat halted and became a diminishing probability 
it was but natural that it was succeeded by a 
rcacuon. We shall not forget the unselfishness 
and devotion of this volunteer force (where &e 
voluntary part was for traffic in one direcdon 
only) and the doctors who accompanied them, nor 
wonder at a homesickness to which our own troops 
overseas are no less subject. 

The first years were spent in the perfecting of 
a plan for the treatment of closed or blunt head 
injuries, for, apart from these, surgical admissions 
were at a low level. Lt.-Col. Cone showed 
particular enterprise in the management of 
compound fractures of the skull involving the 
frontal sinuses. Those with a lacerated wound 
across the forehead, severe bleeding from one or 
both nostrils, and X-ray evidence of fracture line 
involving both walls of the frontal sinuses were 
this especial field. This type of injury was at 
one time in this war very common in motor-cycle 
dispatch riders, and indeed was not often seen in 
others If a frontal flap is turned down the 
amount of anterior basal damage usually greatly 
exceeds that seen on the skull films, with great 
comminution not only of the frontal sinuses but 
of the ethmoids as well, with tears in the dura 
and pulped brain tissue plugging the holp and 
even protruding into the remains of the sinuses. 
Lt.-Col. Cone attacked these, exenterating the 
sinuses, sucking out damaged brain, and patching 
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the dura with fascia. (Cone has not published 
his large series of cases.) The radicalncss of 
his operating provoked discussion and nnaliy 
emulation. This important work, together with 
that on penetrating wounds of the sinuses by 
missiles, was carried on by tlic Neurosurgical 
Service. Another interesting innovation was 
Cone’s practice of performing a lumbar puncture 
at the time of dressing a cerebral abscess. hen 
some 20 to 30 c.c. of cerebrospinal fluid arc 
drawn off the walls of the abscess open up, and 
it is possible \wth suction and a good light to see 
the granulation-lined cavity in its full extent, 
and thus to replace a tube whh certainty. The 
development of the head injury service was 
carried further with great vigour by Lt.-Col. 
E. H. Botterell, who succeeded to the surgical 
charge of the hospital when Lt.-Col. Cone 
returned to Montreal in the autumn of t 94 ^* By 
that time the system of notification of head injuries 
introduced by the E.M.S. had become well cstab- 
lislaed, and the Canaddan Hospital sent out ambu- 
lances with surgeons to remove Canadian troops 
from the far distant hospitals to which many of 
them were first admitted. It must be confessed 
that these activities were regarded at times by 
the more conventionally-minded with some 
alarm. However, Lt.-Col. Botterell and his 
Canadians did much to prove that head injuries 
can be moved at any stage after injury and that it 
is a sensible thing to do if the transfer brings the 
patient into .a milieu of highly-trained staff. 
The insistence of Lt.-Col. Botterell on the great 
advantages of nursing the unconscious man on 
his side (and in rare instances even on his face, 
the head being supported in a special Cone’s head- 
rest beyond the end of the bed), and on the water 
and protein requirements of such men, was an 
object lesson. The use of the Ryle tube and the 
giving through it of the high caloric intake worked 
out by their ^etitian, Bertie Finlayson, saved many 
lives. It was no uncommon feat for the Canadian 
Neurological Hospital to bring about recovery 
in what came to be called the “ brain-stem 
group of closed head injuries ” after periods of 
unconsciousness running into many days or even 
weeks. Botterell did great work in proving that 
a Head Centre has something to offer in the care 
of closed head injuries, raising the level to some- 
thing scarcely attained elsewhere. It was from 
amongst these intensively studied cases that the 
interesting association of some subdural hemato- 
mas with contre-coup injuries was discovered, a 
work still to be published. The hospital received 
the fullest support from Col. Macfarlane, Con- 
sultant m Surgery to the R.C.A.M.C. overseas, 
in a campmgn for the better treatment of head 
injuries. The excellence of the service rendered 
thp easier by the very great help given by 
Set, ?^>^''ices. The Canadians have 

Siw n® Montreal) and later 

^jor Eaglesham (Montreal) in charge of the 
X-ray Department. The ad 4 ntages of having S 


service of this kind, able to devote the whole of 
its time and thinking to neurological problems, 
brought impressive results. This has been so 
not only in the period so far discussed, but later 
in the true battle casualty era, as was witnrased 
by Major Eaglcsham’s remarkable scries of films 
showing air within the skull as an occurrence not 
only much more frequent than was supposed m 
tlie ordinary head injury, but in brain wounds 
caused by missiles. 

During the worst of the bombing of Britain 
the hospital acted by a special arrangement for 
the E.M.S., receiving casualties from a large 
area and helping with the civilian neuro-surgery 
of the district at a time when its normal outlets 
were impeded. 

The Dieppe raid in 1943 and, to a less extent, 
the hard period of training tvith live ammunition 
brought the hospital its first real experience of 
gunshot wounds. During a few months they 
treated 27 penetrating wounds of the head tvith 
lacciation of the brain, with t death. This 
seemed to those with lively recollections of the 
last war to be almost too good to be true, but at 
the same time reports had come in from British 
neurosurgical teams in N. Africa which suggested 
that performance now was destined to be much 
better than it had ever been before. The factors 
chiefly responsible were reasonably early opera- 
tion, efficient suction, good lighting of the wound, 
and tlie intensive use of sulpha drugs. Lt.-Cols. 
Cone and Botterell had soon after their arrival 
conducted some animal experiments at Queen 
Square proving that a cavity could be made in the 
rabbit’s brain down to and opening the ventricles, 
and that this could be packed with sulphapyridine 
without ill effect. We were later to find from 
Alexander in Norman Dott’s Clinic that this was 
not true of sulphathiazole, although it can be 
used in sealed-off brain lacerations if there is 
no easy way of escape into the subarachnoid 
spaces or the ventricles. It has just been remarked 
that efficient lighting has proved a major factor 
of success, and we may well reflect under what 
handicaps our grandfathers and our forebears 
laboured in operating by gaslight. No wonder 
the optimum time for operation was day-time, 
and that operating theatres were built with 
especially large windows. We see the same plan 
still followed by our hospital architects, who 
little realize that the origin has vanished no less 
surely than Jamshyd. The balanced shadow- 
less, movable stand lamp seems to be super- 
seding the fixed ceiling lamp, and may in 
its turn have to give place to the mercury 
vapour strip-lighting that is both heatless and 
bactericidal. 

The original plan called for the use of the unit 
as a special C.C. S. in a static manner. It came 
to be used as a static hospital. Teams were sent 
out as required and a series of excellent young 
general surgeons came to Hackwood Park for 
short periods for training in neurosurgery so as 
to take up some of the load when the battles came. 
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Mobile units had been available for service in 
the field, and they proceeded overseas in 1944 
under Major Keith, who had joined the hospital 
from Toronto in 1942. During 1943 the Cana- 
dian Army Medical authorities decided to instal 
the plastic unit in the hospital under Lt.-Col. 
Stuart Gordon, of Toronto, More huts had been 
built by this time and space was available. 
Parmership between the two specialities proved 
to be most valuable. There were a number of 
facial woubds with neurological complications 
where help could be well given, there were even 
more battle wounds where the advice of the 
plastic surgeons in the planning of scalp-fiaps 
was invaluable. Sir Harold Gillies has published 
a brief paper on the subject, and there is no doubt 
that the revision in the lines most suitable for 
scalp excisions has been timely and welcome. 
However, on occasion the size of the flap that 
must be fashioned in order to obtain the closure 
and primary healing of a head wound where a piece 
of scalp has been blown away may be formidable, 
and it was a great boon that immediate consulta- 
tion within the hospital walls was possible. 

The following case represents a combination 
of neurosurgical and plastic enterprise : — 

Case 1. — Sgm, K. S., age 23. Date of operation, 
Sept. 30, 1944, 23.00 hr. Date of injury ; Sept. 3, 
1944 j high-voltage bum of scalp, skull, dura, and 
brain. Cranio-cerebral injury due to fall from 
telegraph pole. 

Surgeon : Lt.-Col. E. Harrj' Bottcrcll. Assistant : 
Capt. \V. D. Stevenson. Anesthetist : Major R. A, 
Gordon. Anesthetic ; Pcntothal intravenously. 

Pre-operative Diagnosis . — Cerebral abscess, left 
occipital lobe, containing gas. 

Post-operative Diagnosis , — Cerebral abscess, extra- 
dural abscess and necrosis of skull secondary to high- 
voltage bum with infection and osteomyelitis of skull. 
It is apparent that there has been an extensive electrical 
coagulation of skull with destruction of dura, necrosis 
of brain, and secondary infection to produce brain 
abscess and osteomyelitis of skull. 

Clinical Suaimarv. — On Sept. 3, 1944, this 
patient received a high-voltage burn to back of head, 
neck, and side of head, with destruction of car, and 
fell off ladder, receiving a wound in left forehead and 
large gaping cut in right thigh. He was evacuated 
from France, finally arriving by air evacuation in 
Rooksdown House Hospital from Shaftsbury. First 
seen Sept. 27, 1944, at Rooksdown House, by Lt.-Col. 
Botterell, when these positive neurological findings 
were made : (i) Headache and vomiting ; (2) Fixation 
nystagmus to right with photophobia ; (3) Very early 
papiUoedema ; (4) Right hemianopia ; and (5) 

Increased reflexes in right leg, but no disturbance 
of plantar or abdominal reflexes. Radiographs of 
skull were advised on the basis that thd patient 
probably had an unrecognized depressed fracture or 
deep infection. Lumbar puncture should not be 
done. 

On admission to Basingstoke Neurological and 
Plastic Surgery Hospital on Sept. 30, the patient was 
very drowsy, with three to four diopters of papil- 
loedema. He was almost completely aphasic, with 
gross weakness of right face, arm, and leg. 

Radiographs taken in the appropriate positions of 
brow-up and brow-down revealed a very large abscess 


no changes in bone density. 
(oVre Major D. C. Eaglesham’s report.) 

_ X-RAY Report (Major D. C. Eaglesham). — There 
IS a large collcaion of gas in the left hemisphere 
posteriorly. This contains a fluid level. By postur- 
ing, a cavity approximately 4 x 5-5 x 3 cm. is 
ouUincd. This lies in the parietal and occipital lobe. 
It lies I cm. deep to the internal table of the occipital 
squama adjacent to the left arm of the lambdoid 



Tig. 467 . — Caie i. Result of combined neuro- and plastic 
surpeo’ in electric bum involving bone and brain. 


suture. Its long diameter is anteroposterior. Medi- 
ally it extends to within 2 cm. of the midline. The left 
half of the lambdoid suture is slightly widened. Ihere 
is no evidence of osteomyelitis. There is no pineal 
shadow. The gas and fluid containing lesion is con- 
sidered to be an abscess with gas-forming organisms. 

Opinion : Left cerebral abscess containing gas. 
Slight diastasis of lambdoid suture. 

Operative Procedure. — A burr hole was made 
2 in, along the lambdoid suture and i in. below that 
point. Extradural pus was encountered. The bone 
was removed in a downward direction, reveah^ more 
extradural pus and pus in the bone. With 
Stevenson’s assistance all dead bone ' 

This involved exposing dura across the 
the lateral sinus, and removing the .0“'“ 
mastoid process and mastoid air cells. Finauy, 
healthy bone, which bled 

t'af te'lhTcSb'S PK,.»bing 

1, ®^whTrInral St The dural defect was 

rpH m msult from he burn rather than from 
considered to result trom i ^ 

walls of tte abscess defined and opened. Con- 
Srable pus and gas was then encountered and the 

"'‘’Thc'IxpoffduS‘'and' skull were then dressed 
with tincture of benzoin and sulphamlamide emulsion, 
t rtqrtinff tulle gras applied to the burn> and a 
mit dmstnlaSued. The patient returned to the 
S in confidembly improved condition over his 

^’^^During'tte course of healing of the brain abscess, 
U burned and granulating areas were 

Sl,,S'S foli;rd by the'pl..* .wry 
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The whole procedure took about 4! hours, but the 
patient stood the operation extremely well and was 
given intrathecal penicillin at the close of the operation, 
plus a second injection of 50,000 units following 
operation. He had one injection of 50,000 units 
while on the operating table. 

The wound healed cleanly and at no time was 
there any evidence of inflammation or infection, 
either superficially or deep. After tlircc weeks the 


A very complete analysis of their material 
was presented by Lt.-Col. Botterell and his 
team at the thirty-second meeting of the 
Society of Bridsh Neurological Surgeons. The 
Canadian hospital had been specially selected for 
this meeting as a tribute to their Dominion 
colleagues with whom such happy bonds of 
association had been forged. The series of 





patient was up and about the ward with no complaints. 
The decompression was mildly e.xcavatcd, soft and 
pulsating. There was, on discharge, about 50 per 
cent improvement in the original left field defect. 

BATTLE CASUALTIES 

The work which the Neurosurgical Service 
had set out to do came to fruition witli the 
invasion of Normandy. In point of fact the work 
already done had been of inestimable service, but 
it had been in a large degree unpredicted both in 
duration and in amount, for it had been largely 
in the field of the closed or blunt head injury. 
In the last war these had never been segregated. 
When the fighting broke out across the Channel 
the Canadian Neurosurgical Unit went into 
action with an organization thoroughly prepared 
and tested. As things turned out the hospital 
proved to have been placed in a strategically 
ideal situation, for it allowed them to function as 
a high-powered unit close behind the ports able 
to take their own Dominion wounded direct 
and British Service personnel as well. Later on, 
when air evacuation came in force, they were 
still within reasonable distance of landing- 
grounds and once more did a great work. 


papers tlien given is to be published separately 
elsewhere 5 it would steal their thunder to give 
the gist of them here. But it can be said that 
their over-all mortality was 4-09 per cent and that 
for cases with penetration of the dura and cerebral 
laceration- the mortality was 7-6 per cent. The 
figures are a testimony not only to good surgery 
and to chemotherapy, but to excellent planning. 
It was no small task to admit between 20 and 50 


cases a day and to keep things running smoo^y. 
From June, 1944, to March, 19455 head injury 
admissions were 1134. It speaks for the highly- 
trained nursing services that the work went 
through so well. All hospitals develop an in- 
dividuality of their own, a flavour, as it were, 
that distinguishes them. This was so at 
Hackwood Park. It derived in no small part 
from the strong personalities of the heads of 
divisions, who were most ably backed up by the 
Commanding Officers (in rotation ; (^I. C. E. 

Cross, Col. Van Ostrand, Col. R. C. Mont- 
gomery, and Col. Morley Harvie). Intense 
interest, hard work, a sincere desire to get to the 
bottom of causes of failure, and to dissect success 
so that it can be repeated, have been the character- 
istics of this Service, which none have visited 
without profit or left without regret. 



benign 
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SHORT HOTES OF RARE OR OBSCURE CASES 


A CASE OF BENIGN PAPILLOMA OF THE URETER 

By CONSTANCE M. OTTLEY 

HON'. SURGCOS, NEW SUSSEX IIOSEITAL, BRIGHTON 


Malignant tumours of the ureter arc not very 
uncommon, 182 cases having bep reported 
(Scott, 1943). Primary benigh papilloma, on the 
contrarj', is a rare condition. A search of the 
literature as complete as present circumstances 
allow has brought to light only 27 eases in which 
the diagnosis was verified by (i) inspection of the 
interior of the renal pelvis and entire ureter, and 


Intravenous pyelography showed a normal left 
kidney and ureter. No dye was c.xcreted by the right 
kidney; its outline was normal in shape and size. 
Two attempts at retrograde pyelography on me right 
side ended in failure, for the catheter could not be 
persuaded to pass the obstruction. . r „ j 

Operation was carried out under avcriin followed 
by gas and oxygen anxsthesia. Because of a doubt 
whether the patient was fit for a one-stage operation, 



Fig, 470. — Section of tumour (Jow power). 


(2) microscopical examination of the tumour. 
Sixteen other reported cases have been rejected 
because they failed to satisfy one or both of these 
criteria. 


CASE REPORT 

An unmarried woman of 71 complained of passinj 
a large quantity of blood with the urine three time! 
wi^in the previous twelve hours and of slight achinj 
pain in the right loin during the same period. Fo: 
the last two years she had noticed an occasional smea; 
of blood on her clothing. She had otherwise beet 
healthy all her life apart from an attack of appendiciti: 
a year before the present illness, for which append! 
cectomy was performed. 

Physical examination was negative. The urim 
contained much blood. Cystoscopy was carried ou 
the same day. The bladder, including the uretcrii 
onnees, appeared perfectly normal. The righ 
ureter show^ an intermittent discharge of large drop: 
E whwh emerged at frequent intervals witl 
j ® ureteric catheter could bi 

p ssed for 7 cm. only and provoked profuse and con 
touous bleedmg On the left side the cathete; 
p ssed up to the kidney and withdrew clear urine. 


the kidney was first removed and then, as her con- 
dition remained good, the ureter was exposed 
extraperitoneally. It showed a spindle-shaped en- 
largement about an inch long, the lower end of which 
was I cm. above the bladder. The ureter, excluding 
its intramural portion, was removed. The expanded 
part when opened was found to be occupied by a 
sessile mass of papillary growth encircling the entire 
lumen as a band 2 cm. wide. Histological examination 
showed the characteristic appearances of benign 
papilloma (,Fig. 470). The kidney showed htrie 
change; the pelvis was distended, but little if at 
all dilated. 

Recovery was delayed by partial breaking down of 
the lumbar wound, but was otherwise uneventful. 
Transurethral fulguration of the intramural part of 
the right ureter was carried out three weeks after 
operation. 

The patient has been under periodic observation 
during the three years which have elapsed since the 
operation. She has remained well, with no clinical 
or cystoscopic evidence of recurrence. 


REFERENCE 
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TWO CASES OF INTERNAL HERNIA 

By \V. DOUGLAS PARK 

SURGICAL riRST ASSISTANT, LONDON llOSriTAL ANNTXE 


The rarity of internal hernia: justifies the publica- 
tion of these cases. One case is of a well-known 
variety, but the second as far as I have ascertained 
is not a recognized entity. Happily both cases 
recovered from the intestinal obstruction that 
brought tliem to seek surgical treatment. 

CASE REPORTS 

Case 1. — L. S., female aged 54 years, was admitted 
on Jan. i, 1944, complaining of abdominal pain all 
over, but worse in the lower part. She was well 
until the day of admission, when she was seized with 
sudden severe abdominal pain. She vomited twice ; 
the bowels remained confined. 

Previous History. — Sis years previously strangu- 
lated inguinal hernia ; five years previously hyster- 
ectomy ; four years previously appendiccctomy and 
cholecystectomy. 

On Examination. — In obvious colicky pain. No 
mass could be felt, but the abdomen was tender all 
over, with muscle guarding. On rectal c.samination no 
abnormality was found. An enema gave no result, 
fajccs or flatus. 

At Operation. — Operation was performed approxi- 
mately six hours after the onset of pain. The cxcum 
was distended, but not so the lower ileum. The large 
gut was distended up to about the mid-transverse 
colon, where it was found pushed up by a mass below 
it. This was found to be caused by a hernial sac 
containing about half the small gut. The small gut 
was easily withdrawn, with relief to the distended 
large gut and the obstructed jejunum leading to the 
sac. The sac was found to be a paraduodenal hernia 
or left duodenal hernia (Moynihan, 1906). While the 
rest of the abdomen was examined, the gut again 
returned into the sac, so that it was essential to close 
the neck. This was done with catgut sutures, picking 
up the peritoneum carefully so as not to injure the 
inferior mesenteric vein in close relation to it. 

The patient made a complete recovery somewhat 
delayed by a mild wound sepsis. She was discharged 
on March 3, and when seen on May 2 was very well. 

Case 2. — E. B., male aged 31 years, was admitted 
on March 31, 1944, complaining of abdominal pain. 
Four days before admission he had some colicky 
abdominal pain which subsided. Twelve hours 
before admission severe colicky pain started and got 
worse. He vomited several times and could retain 
nothing. The bowels had not been open and three 
enemata gave no fieces or flatus, though he stated he 
felt full of wind. 

Past History. — He had suffered from attacks of 
colicky pain, wind, and constipation practically all his 
life. Two severe attacks six and three years ago were 
relieved by enemata after admission to hospital. 

On Examination. — He was a well-built young 
man, in obvious pain. The abdomen was tender all 
over. Rectal examination was negative. 

At Operation. — This was performed fourteen 
hours after the onset of pain. On opening the peri- 
toneum the omentum presented and under this was 
seen small gut covered by peritoneum as if the 


peritoneal cavity had not been opened. In the upper 
left part of the abdomen were very distended coils of 
jejunum which led to the right side of the abdomen 
under the peritoneal layer. This peritoneal layer 
stretched from the transverse colon to the ca:cum, 
and it was thought to be a case of right duodenal 
hernia (Moynihan, 1906) into the fossa of Waldeyer, 
but it was found that there was no vessel in its anterior 
border. It was actually a double layer of peritoneum 
stretching from the transverse colon, then for about 
2 in. along the jejunum superficial to the mesentery 
of the small gut, then to the terminal ileum and 
ca:cum, which were drawn up. The edge of the fold 
was attached to the descending colon, thus forming an 
internal hernia with its mouth pointing to the left 
superficial to the mesentery. It contained about 
three-quarters of the small gut, which was also rotated 
through 180°. There was no strangulation, and the 
gut was easily withdrawn. The obstruction was 
actually due to a sharp kink by adhesions of a loop of 
small gut in the sac, but not to the sac, and when 
separated eomplcicly relieved the obstruction. The 
fold of peritoneum was easily stripped from the 
ileum, catcum, and ascending colon, and remained as 
a double fold like an apron from the transverse colon 
and upper jejunum. Superficial to this was the usual 
apron of great omentum. The peritoneal fold was 
removed close to the colon. It was noted that ^e 
transverse mesocolon was very short and the ascending 
colon well fixed down. 

The wound healed kindly and the patient made an 
uninterrupted recovery. He was discharged on 
April 21. 


DISCUSSIONS 

Case I is an example of a recognized internal 
rnia and the sac is the result of the eidargement 

a fossa frequently present from birth. Lee 
cGrcgor (1943) puts the figure at 20 per cent, 
tere is, however, no reason to suppose that this 
se was one of developmental origin as 

idrcws (1923) suggests. Houghton (19^; 
lotcs Brmvn’s case as an argiment ^ 

cory, and his own case certainly 
tdrLs’s observations. They 
iwcver, dealing with a herma into Waldeyer s 
ssa In my first case there had been 
nitv for Adequate exploration of the 
d Wt no internal hernia had been noted, so 
at ^there is considerable hkehhood that ^ 

S"?n hisSe, JedSon was'easy, but 



CARCINOMA OF PROSTATE IN A YOUTH 


be almost certainly a developmental abnormaUty. 

I have considered whether the peritoneal fold 
cotdd be an abnormal arrangeinent of the 
omentum, but its complete separation from this 
structure, together with tlie fact that it extenemd 
on to the jejunum and contained no fat, make this 
most unlikely. Further, the omentum appeared 
normal. A possible explanation that I think 
should be considered is that the normal fixation 
of the colon had progressed furtlier than usual, 
at the same time not being complete and leaving 
a fold such as was found. In favour of this is the 
short mesocolon with a relatively fixed transverse 
colon. Against it is the obvious possibility of com- 
plete fixation of the colon ivithout any such fold. 
I have not found any record of a similar case, and 
present this case as a further example of the 
complex arrangement of folds and fossae that may 


result from developmental abnormality or ex- 
aggeration of a normal process, even though I ani 
unable to give a very satisfactory explanation of 
how or why the hernial sac arose. 

I wish to thank Mr. Butler for permission to 
publish these uvo cases and for the opportunity 
to undertake their treatment. 
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CARCINOMA OF THE PROSTATE IN A YOUTH 

By N . J. NICHOLSON 

SURGEON, COUNTY INFIRMARY, UOUTU, UNCS. - 


The following case of carcinoma of the prostate 
in a patient aged 15 is considered to be of some 
interest on account of the youth of the patient. 

To quote Ewing (1940), “ The chief age of 
incidence, like that of hypertrophy, is the seventh 
decade, when 68 per cent of the cases occur, 
but the disease has been observed between 40 
and 50 years. Wolff (1899) collected 6 cases 
under 40 years, at least one of which (Billroth’s, 
1869) was probably true glandular carcinoma in a 
subject of 30 years. A rapid carcinoma with 
regional metastases in a youth of 17 years is 
reported by Gardiner and Cummins.” 


CASE REPORT 

J. B., aged 15, was admitted to the Louth and 
District Hospital on May 3, 1943. He had had no 
previous illnesses, but for three months he had had 
straining at micturition and loss of force of the stream 
for three months. For these symptoms he blamed 
the taking of beer at a wedding. That was the first 
time he had taken beer. There had been slight pain 
on micturition, no scalding, and no discharge. He 
concealed the symptoms from his mother, but she 
took him to see Dr. A. H. Russell on account of loss 
of appetite, loss of energy, swelling of the ankles and 
face, and pallor. He was admitted on account of 
these symptoms. 

Two days later, on May 5, he developed retention 
of urine. The writer saw him then. The bladder 
was greatly distended, reaching almost to the umbilicus, 
there was no evidence of disease of the central 
nervous system. This was confirmed by Dr. J. W. 
Hrown, of Grimsby. After the administration oi 
morphine sulphate gr. J and the local instillation oi 
cocaine hydrochloride, an attempt was 
^ catheter. This was not successful, 
nW/. anesthetic a red rubber catheter was 

passed easily and 24 oz. of urine were 
withdrawn. Rectal examination, with the bladdei 


empty, disclosed a hard nodular prostate with pro- 
jections towards the rectum. An indwelling catheter 
was left in situ. 

On May 9 it was necessary to reduce a para- 
phimosis under gas and oxygen. Ancemia was 



Fig. 471. — Photomicrograph made from section of piece 
of prostate removed at operation (x 133). 


becoming a prominent feature of the case, and on 
May 13 and May 16 blood transfusions were given. 
Iron was given by the mouth also. 

On May 20 an attempt was made to cystoscope the 
patient, but it tvas not possible to make the cystoscope 
enter the bladder. Under a general anaesthetic supra- 
pubic cystostomy was performed. A large hard 
nodular craggy swelling of the prostate was present. 

1 he total size was about that of a tennis ball. A 
portion was rernoved for microscopical examination. 

bad the appearance of an unripe pear. 
1 he bladder capacity appeared only about 2 oz. 
Bleeding was fairly free. The incision was closed ' 


i 
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about a Marion’s tube. The patient died the 
following day. 

The Clinical Research Association reported that 
the section showed fibrous tissue infiltrated with a 
typical cellular carcinoma and covered by slough, 
“ in spite of the patient’s reputed youth ”. 

On May lo a blood-count by the Clinical Research 
Association gave, among other facts, the following : 
Hfcmoglobin 35 per cent, R.B.C. 2,100,000. 

The red cells showed marked anisocytosis, 
poikilocytosis, and polychromasia. No nucleated red 
forms were found. The mean cell diameter was 
There was no evidence of Icuktcmia. 

Urinary c.xaminations were made on several 
occasions by the Bruce Laboratorj’ at the Grimsby 
and District Hospital. Small amounts of albumin 
were found and a few red blood-corpuscles. Some 
uric acid crystals were present. Cultures were 
sterile. 

On May 12 the blood-urea was only 20 mg. per 
cent. The report on the cerebrospinal fluid was as 
follows : 4 c.c. clear, colourless cerebrospinal fluid. 
Less than i _W.B.C. per c.mm. Protein 35 mg. per 
cent. Chlorides 700 mg. per cent as NaCl. Culture 
— no patliogenic organisms. 

The blood Wassermann reaction was negative. 

An intravenous urogram, on May 12, showed a 
slight degree of bilateral hydronephrosis, more marked 
on the left side. A plain radiograph of the abdomen 
and pelvis disclosed nothing abnormal. There was 


no clinical or X-ray evidence at any time of secondary 
deposits in bone. No post-mortem examination was 
made. 

In the case described by Gardiner and 
Cummins (1912), of San Francisco, the history 
was somewhat shorter, namely seven weeks. The 
symptoms had been colicky pains in the lower 
left abdomen and vomiting. The pain radiated to 
the left tesucle. There %vas incontinence of urine 
and no hacmaturia. Later, the pain shifted to the 
right side of the abdomen and radiated to the 
right testicle. In their case there were second- 
aries in the retroperitoneal lymph-nodes. 

I am indebted to the Ch’nical Research 
Association for the photomicrograph. 
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DISLOCATION OF THE CUBOID 


By ALEXANDER MITCHELL 


CASE REPORT 

Squadron-Leader A. H., while walking on rough 
ground on Aug. 23, 1941, twisted his right foot, 
which became very painful and useless. 



J 


JM, 



• 




Fig. 472. — Radiographs : A, before, and B, after, manipulation. 


On examination a few hours later the dorsum of 
the foot was swollen and tender and there was a 
peculiar indrawn appearance of the skin just pro.xunm 
to the b.aseof the fifth metatarsal bone. Radiography 
showed the condition to be that of dislocation 
of the cuboid inwards and upwards. 
While tlie displacement is evident in 
the antero-posterior picture, the only 
thing to be seen in the lateral one is veiy 
slight displacement of the cuboid iwth 
overlapping of its shadow by that o 

fifth metatarsal. „.,.crhpfir it 

On manipulation under an-csthenc u 
anneared that the attachments benveen 
?i^e" cuSd and the fifth nwfarg.h^ 

non was easi > plaster restora- 

doTofVun^cnon was complete and has 
remrined^^so. ^ 

' to this 

disloradon in any of the literature at 
present at my disposal. 

Mv thanks are due to Surgeon 
Rear-Admiral Hull for permission to 
use the radiographs taken by his staff. 
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CONSERVATION IN SEVERE HAND INJURY 


A CONSERVATIVE OPERATION FOR SEVERE HAND INJURY 


By GEORGE A. POLLOCK 

SURGCOS DCrARTMENT OF ItEAl-TlI FOR SCOTXAND 


Amputation at the site of election is a simple 
method of dealing with a severely lacerated limb. 
^J?hen treated in this manner > the pauent can 
usually be assured of a rapid, uneventml con- 
valescence and of an early discharge from hospital. 
The provision of a suitable prosthesis subse- 
quently wiU permit, in suitable cases, of an early 
return to some form of gainful employment. 


in addition to which the associated metacarpal bones 
were fractured. The fifth mctacarpo-phalangcal 
segment was intact except for a compound fracture ot 
the proximal phalanx of this finger. Multiple metallic 
bodies were seen lying in the palm. < c , 

The lacerations were so extensive that one s nrst 
reaction was to amputate through the lower third ot 
the forearm, but on second thoughts a more con- 
servative procedure was adopted. The metacarpal 



Fiss. 473-475. — ^Photographs, taken seven months after injurj’, shovx-ing the usefulness of the * hand . 


The simplicity of procedure and the straight- 
forward nature of the subsequent phases of 
treatment recommend this method. Simplicity 
and rapiA'ty, however, is not the answer to this 
problem. Our objective is not to show a rapid 
turnover of a large number of permanently 
crippled men. Our aim is to treat each case as 
an individual problem so that at the time of 
discharge from hospital our patients will possess 
limbs as completely sound functionally and 
anatomically as it lies in our power to make them. 
It must be realized that the possession of a natural 
limb, even although somewhat impaired in 
function, is preferable usually to a prosthesis. 
No pain should be spared to conserve as much of 
a member as is functionally useful, even though 
the immediate surgical procedure is more difficult 
or the subsequent period of convalescence more 
prolonged. The technical steps may be more 
difficult and the convalescence more prolonged, 
but the result, when successful, is well worth the 
additional amount of effort expended. That 
ronservatism is well worth while is demonstrated 
in the following case. 

CASE REPORT 

J. S. was admitted to an E.M.S. hospital on June 
1943, with extensive lacerations of the left hand, 
lace, and abdomen, which had occurred as the result 
OT the accidental explosion of a faulty mortar fuse. 
I he skin and soft tissues of the dorsal and palmar 
aspects or the hand were extensively destroyed. A 
raumatic amputation of the thumb had occurred at 
the metaiarpo-phalangeal joint. The index, middle, 
ring fingers were also missing at the same level. 


bones of the index, middle, and ring fingers were 
removed at the carpo-mctacarpal joinw. This 
permitted rc-grouping of the remaining interossei 
muscles in equal proportions round the first and 



Fig. 476. — Radiographs of the ‘hand ’. 


fifth metacarpal bones. It was then possible partially 
to cover the base of the first metacarpal bone and its 
re-grouped muscles with skin. The lacerations of the 
fifth finger were sutured, and the ‘ two-finger stump ’ 
so formed was surrounded with vaseline gauze dressing 
and fixed in plaster-of-Paris. Dressings were carried 
out at ten-day intervals, and on each occasion the 
two digits were approximated towards each other 
so that the intervening gap was reduced in size. 
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BASAL-CELL CANCER OF 


basal-cell carcinoma of face 

METASTASES AND PATHOLOGICAL FRACTURES 


By ALEC SINGER 

ORTIIOr.I Die SURGEON, OLDOlORai COUNTY HOSPITAL, ROMTORO 


Remote metastases from a basal-ccll carcinoma 
are extremely rare, and for them to cause patho- 
logical fractures is even rarer. The only other 
case I have been abje to find in the literature is 
that described by Willis (i 93 o)- 
instances where metastases occur they are 
generally confined to the regional lymph-glands. 
Willis (i’934), who reviewed the literature, 
accepted only three examples of remote metastases, 
and since then the only other case described has 
been that of De Navasquez (1941)- 

The present case is thought worthy of report 
because of the following features : (i) The 

unequivocal appearance of basal-cell carcinoma 
presented by the primary neoplasm. (2) The 
metastases in bone. (3) The pathological frac- 
tures of the femora. (4) The regional lymph- 
gland involvement. (5) The comparatively benign 
course of the primary neoplasm. 

CASE REPORT 

The patient, Mary D., aged 72, was admitted to 
this hospital on March 30, 1944, following a fall at 
home. Apparently she attempted to climb the stairs 
on her way to bed and put her right foot on the lower 
stair in order to commence the ascent. The leg 



rollapsed under her and she fell on to her left su 
® old lady with obvic 
fractures of the upper thirds of the femo 
‘ ^ ulcerating neoplasm, with 

^'Sht side of her face, whi 
upper lip and had destroyed it 
m ® secondary ulcerating neopla 

m the right submaxiUary region (Kg. 479): 

VOL. XXXII~NO. 128 ^ 


On further questioning, she stated 
had an “ ulcer ” which had commenced just below the 
inner side of the right eye, and that it had 
but had gradually grown larger over a P^nod of about 
five years, and that it had never troubled her very 

X-ray e.xamination showed pathological fractures 
of her femora (Fig. 480). I assumed that the fracture 


IvVltlP that 





Fig. 483. — Radiograph showing pathological frac- 
tures of femora. 

followed direct trauma to an already involved bone. 
There were also secondary deposits in her pelvis, but 
further radiographs of the upper and lower limbs, 
chest, and skull showed no evidence of metastases. 

She died on April 4, following hypostatic 
pneumonia. 

At Autopsy. — ^This was performed by Dr. F. 
Camps on April 5. The e.xternal appearance showed 
her to be a thin, wasted, elderly woman, with an 
extensive ulcerated area involving the right cheek, 
upper lip, and nose, and extending down to the jaw. 
There was also a secondary ulcerating area in the right 
submaxillary region. In appearance these resembled 
rodent ulcers. There were also fractures involving both 
femora in the upper third, both of which on section 
showed areas clearly neoplastic in character, at the site 
of fracture. No involvement of meninges or brain. 

Both lungs showed extensive consolidation of the 
lobar type. There was moderate hypertrophy of the 
left ventide and atheroma of the aorta with some 
puckering. The valves were healthy. The pul- 
monary arteries were narrowed. 

The liver showed chronic passive congestion and 
the kidneys fine, ischaimic changes. There was 
involvement of the right ilium with secondary 
deposits. 

HiSTOLOGicAi. Examination (Dr. Gilmour). — 

1. Two portons of skin showing basal-celled 
trabecular carcinoma and chronic inflammation in 
the dermis and subcutis, with ulceration of most of the 
surface (Kg. 481). 

2. Portion of femur. Much similar secondary 
basal-cell carcinoma in spongiosa, porotic cortex, and 
periosteum [Figs. 482, 483). 

3. Portion of ilium. Similar secondary carcinoma, 
some of It necrotic. 
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DISCUSSION widespread or distant metastascs. However, 

Morton (1926) states that basal-cell carcinomata 
It is now certain that transitional types might give rise to regional metastascs. 
between typical basal-cell carcinoma and squamous The mode of spread in this case is probably 
epithelioma e.\ist, since both probably arise from by two routes : (a) By the lymphatics to the 

subma.\illary lymph-node, thus behaving 
If , .,r ' . . like an epithelioma; (£;) By the blood- 

' jVj -j.fl r''' scream, possibly as the result of direct 

^ 'f. '■ erosion and infiltration of the angular vein. 

Albeit there was no macroscopical evidence 
of secondary deposits in the lungs, it is 
probable that there were minute malignant 
emboli present and that these cells had then 
passed directly into the systemic circulation, 
cither by the method of spread as described 
by Schmidt or by direct passage through 
the pulmonary capillaries, and their further 
distribution as systemic arterial emboli. 

In the case described by Willis (1930) 
he states that the neoplasm had a structure 
almost accurately intermediate between 
rodent ulcer and squamous epithelioma. 
This intermediate structure was adhered 
to throughout an “ unusual metastatic life 

Tig. 481. — Section of itin ^houinR liatal-cell c.ircinom.i uiili chronic history. In this caSC the St^Cture through- 
indammatory clinnstcs in dermis and subciitis, and ulceration of surface. out IS entirely that of a basal-CCll carcinoma. 
( • 50.) 

My thanks arc due to Dr. E. Miles, 
the same germinal layer, though these transitional Medical Supcrintcndcnt,Tor permission to publish 
types show some degree of differentiation in the case notes ; and I am e.'ctremely indebted to 
cither the primary neoplasm or its metastascs. Dr. C, B. Limerick for his able photography of 
In the case reported here, the cells arc quite both the patient and the histological secdons. 
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STRANGULATION OF THE OVARY AND FALLOPIAN TUBE IN 

AN OBTURATED HERNIA 


By D. P. van MEURS 

ASSISTANT SURGEON-, COUNTY HOSPITAL, rABN'nOROUGlI, KENT. 


Obturator hernia is an uncommon condition, 
and, when strangulation occurs, the diagnosis 
is not often made pre-operatively. In cases 
presenting as acute abdominal emergencies, this 
failure of diagnosis is not of great importance, 
so long as the condition is recognized at operadon 
and the methods of releasing the stranguladon, 
removing the sac, and repairing the orifice are 
familiar to the surgeon. . _ 

The importance of an accurate diagnosis is 
greater in those cases which have not resulted in 
stranguladon, but which give signs of intermittent 
obstruedon. 

A case record is given in which the pre- 
operadve diagnosis was not made, and yet on the 
history, symptoms, and physical signs there 
should have been little difficult}'. 


CASE REPORT 

History. — Mrs. D. B., aged 44, was brought into 
this hospital on Nov. 3, 1943, "’ith a ry hours’ history 
of pain in the right iliac fossa, the right lumbar region, 
and down the inner side of the right thigh. She had 
nausea from the onset and had vomited once after 
taking a dose of bicarbonate of soda. Her bowels had 
not been open on the day of admission, but had 
previously been regular. There was no report of 
upset of micturition, but there had been some irregu- 
larity of her periods, presumably menopausal. The 
pain was moderately severe, steady in character, and 
most felt in the right iliac fossa. T. 99°, P. 72, R. 18. 

She had had three previous similar, though milder, 
attacks, each lasting three days, and occurring i year, 
8 months, and 4 months before admission. 

She had rheumatic fever at the age of 14, a normal 
pregnancy 15 years ago, and for 15 years had occasional 
flatulence and epigastric pain occurring 1-3 hours 
after meals. 

On Examination. — Her general condition was 
good. Her tongue was slightly furred. There was 
no abdominal rigidity, but there was deep tenderness 
with some guarding low in the right iliac fossa. No 
mass could be felt ; rectal examination showed no 
abnormality, but a vaginal examination revealed a 
small tender lump in the right fornix. The uterus was 
of normal size and mobility. 

No other physical signs were elicited, and no 
diagnosis was made at this stage. The possibility of 
me case being one of obturator hernia was suggested, 
but, m view of the absence of signs of obstruction to 
Uea was dropped. 

symptoms 
lys, except 
to 100° F, 

ttle worse, 
1, 1 decided 

ae incision, 
a partially 


poucui was watenea, and 
subsided somewhat over the next fo 
tor the temperature, which rose irregi 
1 he puke showed a slight increase. 

y-. ^ hst symptoms becami 
and, still without making a definite diaf 
to operate. ' 

tb. ^ pPERATioN.-Through a lower 1 
the mass felt per vaginum was found 


cystic right ovar}', tightly jammed against the inner 
Opening of the obturator canal. A loop of the right 
Fallopian tube was firmly fixed in the canal, with 
the fimbriated extremity just showing behind the 

ovary. , , , , 

The ovary' was first removed, and then the tube 
divided at the uterine end. The orifice was enlarged 
by spreading tlic blades of a haimostat, and the tube 
withdrawn. Dark blood-stained fluid escaped. The 
tube was very elongated and gangrenous. The 
peritoneum forming the sac came out with the tube, 
the hernia being of a sliding type. The orifice 
admitted the little finger and was about 2 in. long, 
although the exact course that the hernia had taken 
could not be defined. 

The peritoneum covering the obturator orifice was 
repaired, and the abdomen dosed without drainage. 

Progress. — The patient made an excellent 
recover}', but had adductor weakness which gradually 
improved with physiotherapy until it could not be 
detected when the patient was last seen, 4! months 
after admission. This had probably resulted from 
trauma to the nerve in freeing the hernia, but caused 
little inconvenience to the patient even when she first 
got up. 

The patient was discharged on Nov. 29, but was 
subsequently readmitted for an attack of acute 
intestinal obstruction on March 2, 1944. At operation 
this was found to be due to a band strangulating a 
loop of small intestine, necessitating a resection of 
bowel. The patient again made a good recovery and 
was discharged on March 18. 

DISCUSSION 

This patient had one symptom which is of 
importance — pain along tlie course of the obtura- 
tor nerve. This symptom, described by Howship 
in 1840, and Romberg in 1845, is sometimes 
known as the Howship-Romberg sign, and 
according to Watson (1938), occurs in 50 per cent 
of all cases, whether strangulated or not. It 
probably occurs in a higher percentage of strangu- 
lated cases, being overclouded by the more 
predominant signs of acute obstruction. This, 
in conjunction with the tender mass in the region 
of the obturator canal, should have led to the 
diagnosis being made, although the absence of 
symptoms of intestinal obstruction was rather 
misleading. 

Although obturator hernia is rare, when it 
does occur the usual absence of a palpable mass 
makes the diagnosis almost impossible unless the 
Howship-Romberg sign is borne in mind. 

An exhaustive review of the literature has not 
been possible, but, according to Watson, hernia 
of the Fallopian tube into the obturator canal has 
been described in 7 cases. The rather anomalous 
symptoms make it worth while recording a 
further case. 
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SUMMARY 

1. A case is described of strangulated obturator 
hernia containing the Fallopian tube. 

2. A pre-operative diagnosis could have been 
made on the available history, symptoms, and 
signs. 

3. Stress has been laid on the value of the 
Howship-Rombergsign in thediagnosis of strangu- 
lated and non-strangulatcd obturator hernia. 


Thanks arc due to the County Medical Officer 
Dr. Ponder, and the Medical Superintendent, 
Dr. Hackwood, for permission to publish the 
case. 


REFERENCE 

Watson, LniGH F, (1938), //cr?;/a. London; Henry 
Kimpton. 


CONGENITAL ABSENCE OF CONTINUITY BETWEEN SMALL AIW 
LARGE INTESTINE, WITH ABNORMAL BLOOD-SUPPLY 
OF THE PROXIMAL COLON 

By HERBERT HAXTON 

I'Ro.M Titi, nrrARTMr.sT or svKcrRv, RADcrinT istirmarv, oxford 


Developmental anomalies of the intestines arc 
not very rare, but no record has been found of a 
case similar to the one presented here. 

CASE REPORT 

A male infant, 2 days old, had a history of repeated 
vomiting since birth, no feeds being retained. No 
meconium had been passed. The baby was full- 
time and well-nourished, with no e.\-ternal signs of 



abnormality except for a distended and tense abdomen, 
A finger passed into the rectum without difficulty, 
but the upper rectum felt narrow. Under the dia^ 
gnosis of congenital intestinal obstruction the abdomen 
was opened under local infiltration ana:sthesia. 

The small intestine, grossly distended and con- 
gested, ended in a blind piriform sac. There was no 
mesenteric fixation to the posterior abdominal wall. 


and the intestine was twisted round a peritoneal fold 
which enclosed the superior mesenteric artery'. The 
twist was particularly tight just proximal to the 
terminal sac, which looked and felt to be infarcted, 
a finding later confirmed by histological section. The 
volvulus was undone, the sac excised, and the end of 
the small intestine brought through the abdominal 
wound, which was closed around it in layers with 
nylon sutures. The infant’s condition deteriorated 
and despite rescuscitative measures he died on the 
following day. 

At Autopsy. — The terminal inch of the small 
intestine was infarcted. The colon was complete in 
form, but diminutive and Ij-ing in the lower abdomen 
and pelvis, stuck to the posterior abdominal wall. 
The tiny c.xcum had an appendix, and just above it 
was the terminal ileum represented by a small diverti- 
culum of the colon. The blood-supply of the colon 
was derived from two arteries, both springing direct 
from the aorta, of which the upper supplied the right 
half of the colon. The venous drainage was by a 
normal inferior mesenteric vein to the splenic vein. 
(Ftg. 484.) 


DISCUSSION 

The normal pattern for the arterial supply of 
e intestines is that the mid-gut (duodeimm to 
;t side of transverse colon) is supphed by the 
perior mesenteric artery, and the hmd-gut 
•ansverse colon to rectum) by 
escnteric artery. In this 

lich normally arise from the nght side of the 
perior mesenteric artery, ileocohc, right c 1 , 
d mid-colic arteries, arose from a separate 
anch of the aorta, and the corresponding venous 
ainage accompanied that of the hind-gut. 
lis abnormal blood-supply was possibly respon- 
)le for the breach of continuity in the intesunal 
ict since it rendered the whole colon independent 
the small intestine. The extensive fixation of 
> colon seemed to indicate that it had not 
ired in the mid-gut protrusion into the extra- 
ibrvonic coelom and the subsequent rotation 
lich normally takes place in the 6th to 12th 
;eks of foetal life. 
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A KNIFE-BLADE IN THE RETROPHARYNGEAL SPACE 

By GERRIT M. MES 

SUSCEON-, KBUOERSDOJtP IIOSPITAI, TRANSVAAE, SOUTH M'BiCA 


I AM sure that the following case desert'cs the 
term ‘ rare if et'er there was one that did. The 
chances of this happening must have been several 
million to one. 


CASE REPORT 

History. — A native malcj Cucka, was admitted 
to hospital with a “ sore throat ” on Sept. 16, 1941. 
He was treated in the usual way with M & B and 
gargles. No particular attention was paid to him. 

After a few days the slight fever dropped to normal 
temperature, but he kept on complaining of what 
seemed a disproportionate amount of pain. Inspec- 
tion of the throat showed that the general swelling had 
subsided, but behind the left tonsil on the posterior 
wall of the pharynx there was a granulomatous mass 
about the size of a sixpence. An otolarymgologist 
passing through the ward was shown the case, and he 
suspected a malignant growth. He advised radio- 
graphy, to see whether the vertebra: were involved. 

When the radiologist developed her plate, she 
thought that, inadvenently, some other body had cast 
a shadow on the plate, an impression that can easily 
be understood by referring to the accompanying 
reproduction (Fig. 485). A second plate, with 
another casette, showed the same unbelievable 
shadow. 

On more detailed investigation two points were 
elicited that explained the condition. Behind the 
left angle of the Jaw, an inch-long, fine scar with 
stitch-marks was found, and, on being questioned 
about this, the patient said that he had been involved 
in a brawl about ttvo years previously. He had 
received a wound, but the doctor had stitched him up, 
and there had been no further complaints. 

On Sept. 30, under a general anwsthctic, and with 
the aid of a tonsillectomy gag, the retropharynx was 
inspected, and the foreign body clearly felt. 

The granulomatous mass was pushed aside, dis- 
closing the broken end of the blade in its centre. 
This was grasped with a pair of forceps, and while 
an assistant stood ready to compress the carotid 
artery, in case the point had eroded the walls of that 
vessel, the blade was slowly gulled to the left and 
forward. It came out surprisingly easily. 

There was no reaction, and the patient was 
discharged from hospital on Oct. 6. 

The blade proved to be 3 in. long, the tip of what 
inust have been a sheath-knife, thickly rusted and 
black. 

Discussion. — The main interest in this case is in 
the mings that did not happen. Anatomically, it 
would seem impossible, at first sight, to insert a knife 
behind the angle of the jaw, and into the retro- 
pharyngeal space, without injuring one or more of the 

neat or blood-vessels there. The only possibility 


would be, that the knife was pushed in up to the vcnc- 
bral column, and then slid along its anterior surface. 
A glance at the X-ray picture will, however, show that 
the point of the knife is now well past the level of the 
carotid vessels on the other side. The e.xplanation 
for this can be that the head of the man turned (when 
the knife was in for slightly more than 3 in.), thus 
snapping off the tip of the blade ; and that, in the 



Fig. 485. — .Amero-poitcrior and lateral radiographs showing 
the position of the knife-blade in the retropharsm^eal space. 


succeeding two years, the knife has travelled around 
the anterior surface of the vertebra:. 

This would explain the fact that the knife-point is 
directed backwards. That the blade ‘ travelled ’ 
becomes still more probable when one considers that 
if the knife had broken off in the position it is now, 
there would have been only soft structures containing 
blood-vessels to withstand the lateral force on the tip 
of the blade; cenainly not sufficiently strong to 
cause the nearly i-in. thick blade to break. 

As a matter of fact the blade must have been 
snapped off by the head turning towards the knife, 
thus jamming the blade between the left angle of the 
jaw and the vertebral column. 

As the knife started to point more and more 
backwards in its travels, the broken end of the blade, 
being pushed forward, must have eroded the posterior 
pharyngeal wall. This caused the granulomatous 
mass, and the consequent infection which led to its 
discovery. 


SUMMARY 

A case has been reported of 3 in. of the blade 
of a sheath-knife remaining in the retropharyngeal 
space for a period of at least two years, without 
causing much discomfort, and without its 
presence being suspected by the patient. 
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REVIEWS AND NOTICES OF BOOKS 


X-Ray Examination of the Stomach. A Descrip- 
tion of the Physiology, 

and Patholcj;- ■ ■ ■ ; ' . Stomach, and 

Duodenum. By Frederic E. Templeton, M.D., 
Head of the Department of Roentgenology, The 
Cleveland Clinic. 9x6 in. Pp. 516 + iv, 
with 297 illustrations. 1944. Chicago: University 
of Chicago Press. (London ; Cambridge Univer- 
sity Press.) 60s. net. 

This is a very practical and up-to-date book, and the 
author has written about his own material which has 
passed through his hands during the last sixteen 
years. 

The filming fluoroscopc has made possible a new 
method of e.xamining the upper part of the alimentary 
canal. By using small amounts of barium the 
mucosal pattern is easily demonstrated, and any 
ridges, folds, nodules, or ulcers can be seen. 

In some eases the “ compression technique ” is 
used, in which a greater amount of barium is given 
and compression of the abdominal wall m.aintained 
while the filming is in progress. Finally, the old 
mctiiod of “ filled organ technique ” is employed 
and the three results are compared and contrasted. 

It must be acknowledged that advances in X-r.ay 
technique arc due directly or indirectly to the develop- 
ment of new apparatus, and each year produces new 
gadgets which help in the radiographic equipment. 

Doctor Templeton’s book is more comprehensive 
than its title would lead the reader to suppose, for 
it is a description of the radiographic .anatomy, 
physiology, and pathology of the oesophagus, stomach, 
and duodenum ; in short, it covers the whole of the 
fore-gut of the human subject. Eveiy type of 
abnormality is described and illustrated with excel- 
lent radiographs. 

This book will prove of great value as a reference 
volume to surgeons, physicians, and radiologists. 


Notable Names in Medicine and Surgery. By 
Hamilton Bailey, F.R.C.S. (Eng.), Surgeon, 
Royal Northern Hospital, London; and \V. J. 
Bishop, F.L.A., Sub-Librarian, Royal Society of 
Medicine. x 4? in. Pp. 202 -!- viii, with 
142 portraits and other illustrations. 1944- 
London : H. K. Lewis & Co., Ltd. 15s. net. 

The authors arc to be congratulated on their industry 
in collecting these biographical notes with photo- 
graphs of the 79 men and 2 women whose names are 
used as they say on their preface “ in the wards, and 
in the operating theatres, in the out-patient depart- 
ment and in the lecture theatre, in general practice 
and indeed in the everyday contact between medical 
and allied professions ”. It is somewhat invidious 
that some of the biographical sketches should have 
been prepared first of all for nurses in Nursing Illus- 
trated rather than for medical students. The present 
volume remedies the omission, and it is to be hoped 
that the latter will now take advantage of the oppor- 
tunity to learn something of the man whose name is 
attached to an expression in daily use such as “ Lugol’s 
solution, Fowler’s position, Colles’s fracture, Wasser- 
mann’s reaction, etc. ’. 

The subject of medical history is still the Cinderella 
of the Medical Curriculum, and even though the 


latter is by general agreement overloaded to breaking 
: '. --.'t ■ -’.’ be done about it. The 

■ • C " ■ . 'scport docs not mention 

", ■■ ■■■ ■ ' ■' imaginative and creative 

literature, poetry, drama, and novels, contains more 
medical history' than any text-book on medicine. 
For instance, to learn what war wounds were like at 
Blenheim one must go to the pages of Thackeray’s 
Usmond. 

Medical history should be discipline for the mind 
and inculcate into the student a habit whereby in 
later life he is able to implement the advice of St. 
Paul to the Thcssalonians, “Prove all things, hold 
fast to that which is good ’’. 

In Fielding H. Garrison’s classical An Introduction 
to the History of Medicine, he states that the approach 
to medical history should be four-fold ; graphic, 

biographic, V" ’’ r""* .~tltural. The authors 

in a modes- ■ . ; ■ this precept. If it 

does nothing more than stimulate the student to 
possess Garrison’s book, it will not have been written 
and published in vain. 

The book only deals with eponyms, so many well- 
known names arc omitted, c.g., William Hars’ey, Lord 
Lister, and Louis Pasteur, to mention only three whose 
work did more for modem medicine than all the 
others, but if it achieves its purpose, then it should 
stimulate the student to make himself acquainted 
with their biography. 

It seems a pity that well-known names in science’, 
art, and industry arc not perpetuated more in our 
everyday life, tliough the municipalities do not over- 
look them altogether in the naming of streets. In 
other countries, their portraits are perpetuated on 
postage stamps, but the loyal British have never 
succumbed to such temptation — ^perhaps our educa- 
tionalists will ponder the matter in these days of 
‘planning’. . 

Only two women are included — Mesdames 
Dcjerine-Klumpke and Marie Curie. Many "’iii 
remember the sparse notice that the Press took of the 
latter’s death on July 4, I934> “ martyr to hM work. 
The headlines at ilie time were filled with the England 
o. Australia cricket match results, double centuries 
were being made, and the whole country waited 
breathlessly for the luncheon score. 

But whatever the inclinauon of the 
be, the short biographical notes m this book should 

convince him that 

Fame is the spur that *e clear spirit doth raise 


Urinary Tract. A Handbook of torngen 
:>iaEnosis By H. Dabney Kerr, M.D., Professor 
^Radiology, State University of Iowa College of 
riedicine Ind Carl L. Gillies, M.D., Associate 
>rofessor of Radiology, State University of Iowa 
College of Medicine. 8x5* PP- 320 j w™ 
lumerous iUustrations. I944- Chicago : The 
{car Book Publishers Inc. (London. H. K. 
.ewis & Co. Ltd.) 34s. net. 

! book is essentially a radiographic atlas of the 
rrtract- it is at the same time much more 
on atlas bv virtue of the accounts which intro- 
: cacrsccdL, and of the admirable descriptions 
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accompanying the plates. Although the authors are 
radiologists, they recognize the limitations of their 
speciality and do not base their diagnoses solely on 
£ray findings, but also on correlated clinical md 
pathological evidence. This is refreshing at a time 
when too many conclusions arc being made on radio- 
graphs alone. The clinician should make full use of 
radiology, for whilst cystoscopy will usually give an 
accurate idea of the nature of a bladder tumour, 
cystography will often add valuable information about 
its extent, and will provide a permanent record. 

The authors have drawn on a wide experience, 
and there is scarcely a lesion of the urinary tract not 
included ; several examples of_ each condition arc 
shown to indicate the variations in every' abnormality’. 
The quality’ of the pictures is e.xcellent despite their 
reduced size, and the arrangement is_ such Aat 
the caption is placed conveniently opposite its illus- 
tration. This is a volume which will become an 
indispensable reference book to all urologists and 
radiologists. 


less ’ because in tlicir endeavour to cover more compre- 
hensively a rapidly growing subject the authors have 
included a chapter on Local and Regional Analgesia. 
This chapter is excellent, and is written by Major 
L. B. Wcvill, who is to be congratulated on his success 
in compressing so much information into such limited 
space. This is, however, a text-book and not a 
sy’nopsis, and we trust dial in a subsequent edition 
the authors will reserve triple the space here afforded, 
or even produce a second volume, so as to bring the 
text of this section up to the level of complete and 
comprehensive cover so admirably attained in the 
rest of this valuable book. 

New chapters have, with advantage, been included 
on trichlorcthylcne, endotracheal amcsihesia, intra- 
venous anaisthesia, and anaisthcsia for dentistry. 

The book is well arranged, and the text is easy to 
read and to understand. The illustradons arc numer- 
ous and clearly produced, and both the authors and 
the publishers are to be congratulated on the produc- 
tion of this manual, which, in our opinion, is the best 
modern text-book of anxsthctics extant. 


Operations of General Surgery. By Thomas 
G. Orr, M.D., Professor of Surgery, University 
of Kansas School of Medicine, Kansas City, 
Kansas. loj x 7I in. Pp. 723 + viii, with 1396 
illustrations on 570 figures. 1944, Philadelphia 
and London ; W, B. Saunders Co. Ltd. 60s, net. 

This is a new book and contains a large number of 
original illustrations. The author has bad an exten- 
sive experience in the teaching and practice of surgery 
and has chosen his material well, and his drawings 
and pictures illustrate the text in an excellent manner. 
Every book on operative surgery is enhanced by good 
illustrations, and this book is no exception to the 
rule. 

All modem operative procedures arc discussed 
and described, including operations on the sympa- 
thetic nervous system, the endocrine system, and the 
genito-urinary system. While not agreeing with the 
author on the operations described for partial nephrec- 
tomy and plastic operations on cases of hydronephrosis, 
one is pleased to see that a scrotal approach is used for 
operations on the testicle. The inguinal approach, 
which is not direct, had held the field too long and 
should be abolished. 

The operations on the female reproductive system 
are practical and up to date. Every general surgeon 
may be called upon to do any of these operations, and 
they should always find a place in any text-book on 
operative technique. 

The book will take its place in the library of 
every surgeon who is keen on the teaching of operative 
surgery to the younger generation. 


Anaesthetics. By R, J, Minniti 
M.p. (Liverp.), D.A., Lecturer in Anaisthesii 
Universiiy of Liverpool; etc,; and John Gillie; 

(Edin.), D.A., Consultant i 
4 ®^thetics. Department of Health for Scotland 
MssthetisL Professorial Surgical Unit, Royi 
Inhrma^, Edmburgh ; etc. Sixth edition. 84 ) 

puSi, ^ 199 illustrations. 194^ 

Edmburgh; E.&S. Livingstone, Ltd. 25s. 

Auezsthetics in 1919, thi 

mSorihn.!f£ and from it 

emerged as a more or less com 
piete iextbook of Aumsthetxcs. We say ‘more 0 


The American Academy of Orthopmdic Sur- 
geons Presents Lectures on Reconstruction 
Surgery. Selected from the Instructional Courses 
of the Twelfth Annual Assembly, Chicago, Janu- 
ary 23-24, 1944, Edited by James E. M. 
Thomson, M.D., Lincoln, Nebraska, Chairman 
of the Instructional Section. loj x 8J in. Pp, 
568 + iv, with many illustrations. 1944. Ann 
Arbor, Mich. ; Edwards Bros. Inc. (London ; 
H. K, Lewis & Co. Ltd.) £2 9s. net. 

These lectures were selected from the instructional 
courses of the twelfth annual assembly of the American 
Academy of Orthopxdic Surgeons held in Chicago 
in January, 1944. 

Every form of deformity of the skeleton is included 
in this large volume, and every form of modem 
orthopa:dic operation is described and illustrated with 
radiographs, drawings, and photographs. 

The treatment of non-union of fractures is very 
well described by a number of authors. Bone- 
grafting and the use of tantalum wire and nails are 
given full prominence. 

It is interesting to obsen’e that orthopa:dic surgery 
in America has taken plastic surgery and the surgery 
of bums under its wing. 

This volume is in reality a series of lectures given 
by various orthopaidic surgeons and of necessity some 
are better than others. As a reference book it will 
prove a useful addition to the orthoptedic library of 
any surgeon interested in this subject. 


Studies of Burns and Scalds (Reports of the 
Burns Unit, Royal Infirmary, Glasgow, 1942-43). 
Medical Research Comcil, Special Report Series 
No. 249, 9] X 6 in. Pp. 210, with 50 illustra- 
uons. 1945. London ; H.M. Stationery Office. 
4s. net. 

Thk publication is No, 249 of the Special Report 
Senes of the Medical Research Council. Here are 
recorded the conclusions of a team of surgeons and 
laboratory workers who had special facilities for a 
systematic study of some 400 in-patients with burns 
md nearly 2000 out-patients with less severe bums 
Dr. Leonard Colebrook directed the laboratory 
studies and co-ordinated them with the clinical 
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The monograph deals mainly witli two important 
aspects of the burns problem, namclj’, the control of 
infection and the treatment of shock. Part 1 treats 
of first aid to burns, the importance of asepsis from 
the first, and the recommendation of an antiseptic 
cream. Part II contains verj’ important obscrs’ations 
on the dangers of infection and recommendations for 
its prevention and control by chemotherapy. Parts 
III and IV deal with the important and difficult 
problem of shock and replacement therapy. Parc V 


gives a summary of the biochemical changes in a 
series of 70 burned patients, and Part VI gives the 
post-mortem findings in 30 fatal eases. 

Here is a substantial contribution made by first- 
class workers towards the solution of the ‘ burns 
problem The importance of the problem is well 
known to all surgeons and workers in industry. Its 
relative importance in war is shown by the statement 
in the Preface that “ At El Alamcin, one in four of 
the battle casualties were of this nature ”. 


BOOK NOTICES 

[The Editorial Committee acktiotviedge Kith thanks the receipt of the folloudiig volumes, A selection 
Kill be made from these for revietv, precedence being given to netv books and to those having the 
greatest interest for our readers.] 


Shoulder Lc.sions. By H. F. Most.tnv, M.A., 
D.M.. M.Ch. (O.von.), F.R.C.S., (Eng. and C.), 
F.A.C.S., Lecturer in Surgerj’, AIcGill Univer- 
sity'; Assistant Surgeon, Royal Victoria Hos- 
pital, Montreal. 9I x in. I’p- iSi 4- xi, 
with 70 illustrations. 1945. Springfield, 111 .: 
Charles C. Thomas. (London ; Bailliere, Tindall 
& Cox.) S4.50. 

Bone-grafting in the Treatment of Fraeturcs. 
By J. R. Ahmstuong, M.D., M.Ch., F.R.C.S., 
A/\\VComm. R.A.F.M.S., and Surgeon-in- 
Charge of an R.A.F. Orthopaidic and Fracture 
Centre ; Registrar to the Orthop.xdic Department 
and to the Fracture Clinic, Charing Cross Hospital, 
London; Registrar to the Metropolitan Hospital, 
London. With a Foreword by R. Watsok- 
JONCS, B.Sc., M.Ch. Orth., F.R.C.S., Civilian 
Consultant in Orthopaidic Surgery' of the R.A.F, 
9i; > in. Pp. 175 .\ii, with 204 illustrations. 

1944. Edinburgh : E. & S. Livingstone Ltd. 
25s. net. 


Urological Surgery. By AUSTIN' Ingram Dodson, 
M.D., F.A.C.S., Professor of Urology, Medical 
College of Virginia ; etc. With contributions 
by seven authors, pj / 6’ in. Pp. 768, with 
576 illustrations. 1945 - London ; Henry 
Kimpton. 50s. net. 


Surgery. A Te.vtbook for Students. By Charles 
Aubrey Pannett, B.Sc., Ai.D,, F.R.C.S., Pro- 
fessor of Surgery, University of London ; Director 
of the Surgical Unit, St. Mary’s Hospital, London. 
9< 6jl in. Pp, 740 - .xii, with numerous illus- 
trations. 1944. London : Hodder & Stoughton 
Ltd. 35s. net. 


The 1044 Year Book of Industrial and Ortho- 
pedic Surgery. Edited by Charles F. Painter, 
M.D., Orthopedic Surgeon to the Massachusetts 
Women’s Hospital and Bath Israel Hospital, 
Boston. 7 y 4 S in. Pp- 432 , with 282 lUus- 
trations. 1945. Chicago; The f 7 

lishers Inc. (London : H. K. Lewis & Co. Ltd,; 
i8s. net. 
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